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PREFACE. 



It would be difficult to find any theme about which 
so much has been written in the past ten years as the 
subject with which this essay deals, and a concise sum- 
mary of the conclusions of many of the best observers 
cannot fail to be of value to the busy practitioner, par- 
ticularly when combined with sufficient experimental 
and clinical experience to make the work something 
more than a mere compilation of other people's ideas. 
Not the least important portion of the book is the 
record of untoward effects produced by the various 
drugs considered, and it is interesting to note how 
severe the symptoms often seemed to be, and yet how I 
few of the patients so affected died. 

The following is extracted from the minutes of the 
Boylston Prize Committee : — 

By an order adopted in 1826, the Secretary was 

directed to publish annually the following votes : — 

1. That the Board do not consider themselves as 
approving the doctrines contained in any of the disser- 
tations to which premiums may be adjudged. 

2. That in case of the publication of a successful 
dissertation the author be considered as bound to print 
the above vote in connection therewith. 

The title of this essay, when presented to the Boyls- 
ton Prize Committee, early in 1890, was, " The Uses 
and Values of Antipyretics." 

(V) 



FEVER: 



ITS PATHOLOGY AND TREATMENT. 



INTKODtJCTION. 

The interest and importance wliith is very properly 
iittathecl to tliG use of certain drugs in tlie trentnient ot 
pyrexia in man hfis alreaiiy led to the production of a 
large number of reaearcbes on this subject, some of 
which have been exceedingly valuable from more than 
one point of view, and, cnriously enougb, that country 
which is !Lt once the youngest and most pushing for 
money, and not science, has been the source from which 
many of our reliable and accurate studies have come. 
The readers of this easay are too well grounded in the 
study of the condition known as fever to make it neces- 
sary for me to detail the studies so far made. SuQlce it 
to state that the medical profession are almost univers- 
ally of the opinion that fever is a disorder of calorifica- I 
tion depending upon nervous action, said nervous action I 
being the result of various causes, such as the presence 1 
of poisonous materials in the blood, or of perverted/ 
functional activity. The first of these may be repre- 
eented by the fever of any infectious disease, the second ) 
by the so-called hysterical hyperpyrexia. 

Turning from the general question of fever to those 
drugs wUich combat it, we are met at once by an 
arraj' of synthetically prepared substances which are 
almost without number, and which are derived chiefly 
&om the tar found always in close proximity to deposits 
1 ^ (1) 
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of coal. Though the title of this essay is a sweeping 
one, it is hardly to be supposed that all these drugs 
must be included ; only the more important members 
of the antipyretic group are therefore studied, such as 
antipyrin, antifebrin, phenacetin, thallin, and salicylic 
acid. 

The value of a drug which can decrease high tem- 
perature by influencing heat production alone cannot be 
overestimated, and, while several of the drugs named 
seem to influence this part of the heat apparatus more 
than that portion connected with the dissipation of 
heat, we have no substance which is distinctly and 
solely capable of exercising an inhibitory power over 
the development of heat in the body. 

Frequently, one of the substances put forward by 
its discoverer as a useful antip.yretic has been found to 
so depress the heart or the respiration that it cannot be 
used, while another produces secondary lesions in the 
tissues of the body by a more slowly acting influence. 

For both experimental and practical purposes we 
may, therefore, divide antipyretics into three great 
classes, as follows : — 

First. — The substances which allay or prevent fever 
by inhibiting its production. 

Second. — The drugs which possess the power of 
decreasing the production and increasing the dissipation 
of heat. 

Third. — The compounds which allay fever, not by 
* stopping the manufacture of heat-units, but by so in- 
creasing the radiation of heat that the loss is greater 
than the manufacture. 

The first and third classes are directly opposed to 
each other. The second class is half-way between, and 
it is to this class that most of our antipyretic drugs 
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belong. The first class is the ideal ; the second is the one 
we have to be content with ; the third is that used by 
our forefathers, and is the most unreliable and harmful, 
since the tissues are quite as rapidly destroyed under 
their influence as they were before the drug was given ; 
the centre of the body remaining in pyrexia, while the 
cool skin and extremities are apt to lead the physician 
into the belief that the fever no longer exists. The 
tissue-waste of the fever goes on unchanged, and the 
patient, if the disease be prolonged or asthenic in char- 
acter, is in almost as serious a condition as if no 
attempt to reduce his temperature had been made. It 
should never be forgotten that hyperpyrexia, or evenf 
an ordinary fever, is dangerous in two ways, namely, by] 
destroying tissue, and thereby reducing vital power, or/ 
by acting simply as too great bodily heat, and thereby! 
producing nervous or cardiac symptoms, such as are* 
seen in cases of sun-stroke and heat exhaustion, iui 
which the condition of the patient is the result of coagu-i 
lation of the cerebral or cardiac protoplasm, or is one } 
of depression of all vital function. 

Closely allied to this question is that which asks us 
to define what we mean by hyperpyrexia. As given in 
most works on fever, this term is applied to an}' state in 
which the temperature reaches 106° or 107° F. ; but in 
reality the figures have nothing to do, except in an in- 
direct way, with what the student or physician wishes 
to know. A temperature of 106° F., in a young, healthy 
man suffering from an acute attack of some short-lived 
disease, does not mean very great danger ; but a tempera- 
ture of 103°, day after day in typhoid fever, does mean 
danger, and must be carefully attended to. In simple, 
continued fever, 106° F. is a hyperpyrexia; in typhoid, 
or other low fever, 103° F. is a hyperpyrexia. The 
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question is not one of actual degrees Fahrenheit, but 
rather as to whether the temperature present is doing 
any harm. 

Returning to the drugs which can be divided into 
classes according to their physiological effects, we ma}'^ 
classify them as follows : — 

1. Those which decrease heat production alone are 
not known. 

2. Those which act both on dissipation and produc- 
tion are antip3'rin, antifebrin, carbolic acid, salicylic 
acid, similar substances, and quinine.^ 

3. Those which only dissipate heat, as far as we 
know, namely, the great group of cardiac sedatives 
and their allies, such as aconite and antimony. 

No one is more sensible than the writer that this 
arrangement of the subject is partly artificial. In the 
study of these drugs, both experimentally and clini- 
cally, two facts are present which are exceedingly con- 
fusing and almost impossible to separate. Given a 
drug which decreases fever, we find that do what we will 
we cannot invent any accurate apparatus which will 
determine whether the decrease in heat dissipation, 
which accompanies the decrease in production, is the 
result of that decrease in the manufacture of heat, or is 
due to a direct action of the drug upon the function of 
dissipation itself. If we throw water on a fire we know 
that the heat production is decreased, and that the 
giving off of heat must also be decreased ; but if the 
fire and stove be heavily coated with clay we have a 
state in which both the production of heat and the dis- 
sipation are directly interfered with. In the first in- 
stance dissipation is decreased secondarily or indirectly. 

' In this class also should be placed cold bathing, which probably 
decreases heat production as weU as increases dissipation. 
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In the second instance dissipation is affected primarily 
and directly. As tlie relation between these two great 
governing factors in the balancing of bodily temperature 
is difficult of understanding, they may be tabulated to 
make them clear. 

Bodily temperature may be raised by — 

(a) Increased production of heat. 

(b) Decreased dissipation of heat. 

(c) Increased production and increased dissipation, 
the dissipation not keeping pace with production. 

(d) Normal production associated with decreased 
dissipation. 

In any of these instances the temperature of the 
body rises because the heat is made faster than it can 
be dissipated from the surface. On the other hand — 

Bodily heat may be decreased by — 

(a) Decreased production of heat. 

(6) Increased dissipation of heat. 

(c) Increased production and increased dissipation ; 
when the second factor is more active than the first. 

(d) Normal production, with excessive dissipation. 
The actions of most of the drugs which exercise an 

antipyretic influence have been studied upon animals, 
and, although the practical use of all drugs must depend 
on the results obtained by the clinician, much may be 
done by careful researches in the pliysiological laboi*a- 
tory which discover serious contra-indications and dan- 
gers. The experimental and clinical side of medicine 
should be studied hand in hand, the first saving the 
practitioner from error and giving him a foundation on 
which to base his actions, and the second showing him ! 
by experience the minor details which it is so necessary \ 
for him to understand. 

A discussion of the methods resorted to by various 
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experimenters upon fever is not in place here. Suffice 
it to say that some of the most laborious researches 
have been carried out by skilled investigators, only to 
arrive at the most contradictory conclusions. Thus, in 
a very recent essay, showing a vast amount of labor, 
Winternitz, assisted by Paschkis and Pal,^ has given us 
the results teached by using thermometers applied inside 
of air-tight boxes to the skin, the bulbs of the instru- 
ments being flattened so as to offer a greater surface. 
By this means the production and dissipation of heat 
were measured (?). Any one who has studied fever knows 
that in certain diseases, though the skin may be cold 
and clammy, the central temperature may be exceedingly 
high ; and it is also a well-known fact that the heat given 
off by the skin varies with every flush of blood which 
goes to and leaves the surface. 

Some years since, Beyer^ attempted to show, by ex- 
periments made with certain antipj^retics upon the blood- 
vessels of the terrapin, that these drugs lowered fever 
by increasing heat dissipation alone, because he found 
that the blood-vessels of the terrapin were dilated by 
these drugs. From such a study this careful observer 
enunciates in italics " that antipyrin lowers temperature 
by this means." It is such statements that give rise to 
the contradictory turmoil which is continually going on. 
The only accurate method that we can resort to is one 
which will account with mathematical exactitude for 
every^ unit of heat made or lost. There are two calori- 
meters, so called, which will do this with more or less 
accuracy. 

The first of these is that of d'Arsonval, which simply 
consists of one cylinder within another, the space be- 

* Znr Patbol. and Hydrotherapie des Fiebers. Leipsic, 1888. 

* Amer. Jour. Med. Sciences, April, 1886. 
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tween being filled with wntcr. An air-tiibo enters the 
iunei' compartment to give air to its occupant, and then 
passes into the water in the form of a coil, in order to 
give any heat in the air expired by the animal in tlie 
inner box to the water before the air escapes into the 
surrounding atmosphere. 

This calorimeter is inaccurate, in that it does not 
prevent the escape of heat from the water, owing to the 
outer cylinder being uncovered. 

The other calorimeter, which was need by Wood in his 
early studies, is also open to many errors. Arranged, 
as is the d'Arsonval, so far as the passage of the air 
through the box and water is concerned, yet more accu- 
rate, in that the outer C3-linder or bos is protected from 
tbe atmosphere by hair-packing and a wooden cover, it 
nevertheless is faulty because every time the animal is 
taken out of tlie box this i-eceptacle must be lifted 
bodily out of its envelope of water, all the nir-pipes 
disconnected and the thermometers removed, and aa 
air- and water- tight door unscrewed. Ail these changes 
take time and expose the water in the outer box to the 
atmosphere, while the dripping sides of the inner box, 
by the evaporation of the water, cool it by several de- 
grees, BO that when it is returned to its casing of liquid 
it in turn lowers the tempemture of the water in tlie 
tank. Further, if the door be not most carefully ap- 
plied, water leaks into the animal compartment, and the 
experiment is either ruined by the drowning of the dog 
or the chilling of his body. 

These objections, however, no longer exist, having 
been recognized by Dr. Wood and obviated chiefly 
through the ingenuity of Dr. Reiciicrt. 

The Fulsk in its Relation to Fevbh. — For many 
years the profession of medicine have been in the habit 
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of "feeling the pulse " with the perfectly proper object 
of determining what the state of the system is, as it ap- 
penrs on this sign-boiii'd of the body ; but it has only 
been of late, when our knowledge has supposably in- 
creased, that we have come to consider the pulse-rate 
and force as anything more than a simple aid. At 
present, many seem to forget that the very value of the 
pulse as a sign-board depends on its readiness to obey 
the beck and call of the variations in the system, and to 
consider that in fever, for example, the pulse is rapid 
not beeause tlie fever makes a rapid pulse, but that a 
rapid pulse and fever are equally important conditions. 

In other words, these persons regard the rapid pulse 
not as the result of the heightened temperature, but as 
a symptom of itself. 

While in our present state of knowledge concerning 
the poisons which produce fever we cannot assert that 
none of them act on the heart in the same manner as 
does a drug, thus altering the piilse-rate and force, we 
are able by experimentation to prove that high tempera- 
tures, of tliemselves, do alter the heart-beat, and, in 
addition, that antipyretics, as a general rule, in lowering 
the fever lower the pulse, not directly, but indirectly. 
Such results are to be gleaned from tiie studies of 
Lauder Brunton and Newell Martin, as well as several 
other workers in this field, who have proved that febrile 
temperatures stimulate the accelerator cardiac nerves. 

Closely associated with this question is that of the 
relationship between arterial pressure and fever. 

It at once becomes evident that if heat stimulates 
the accelerator nerves an increased rapidity of cardiac 
action must ensue, and in consequence an increase in 
the amount of blood thrown into the arteries must re- 
sult; also that as a consequence of these changes the 
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arterial pressure must rise, even if the vasomotor system 
itself responds in no way to the action of tbe heat. In 
nearly all cases of high fever, unless the system be 
greatly exhausted, the vasomotor apparatus certainly is 
excited to increased activity. 

The Dangers op Fever. — As the dangers of high 
fever have already been spoken of, the impression ought 
not to be given that every one believes, with Lieber- 
meister, in the absolute harm fulness of such states. 
While most of the profession have accepted such views, 
their opponents, while not in large number, have been so 
prominent as individuals that their studies cannot be 
passed by. In 1883 Unverreicht^ tried to rebut the 
testimony then so rapidly accumulating in favor of anti- 
pyretic measures, and still later Naunyn,^ in a very 
carefully written and logical paper, has strongly denied 
their value and usefulness. While he grants that high 
temperatures are most important for prognosis and diag- 
nosis, and that certain antipyretic measures do good, 
he nevertheless insists that a raised temperature is an 
index, not a cause, of evil, and that the cold bath does 
good primarily by its effects on the nervous sj^stem, not 
by its direct action on the fever. He acknowledges, of 
course, that such temperatures as 108° to 110° F. are 
of dangerous import in themselves. 

The question of the relative action of high fever on 
the body and that of antipyretics is sufficiently im- 
portant to require some thought. To prove that his 
assertions are correct, Naunyn gives the results reached 
in a series of studies made by him on men and animals. 
He found that healthy rabbits will bear an artificially 
induced temperature of 106° to 107° F., rising at times 

« Deutsche Med. Wochenschrift, 1883, S. 67. 

* Archiv f&r Experimental Path, and Pharmacol., 18, 2 S., pp. 48-124. 

1* 



10 Fever: its Pathology and Treatment. 

to 108° or 109° F., for days together without any injury, 
if plenty of air and drink be given them ; and he was un- 
able, on making autopsies, to find any lesions present as 
a result of the experiment, except a slight cloudiness 
of the renal epithelium. 

It is worth while to call attention to two facts which 
have been apparently overlooked by Naunyn and many 
of the readers of his paper, namely, that 106° to 107° 
P. are only a few degrees above the rabbit's normal 
heat, which is about 103° F. ; so that the pyretic tem- 
perature of these animals corresponded to but 101° to 
102° F. in man, — a temperature easily borne in many 
fevers. Secondly, it should be remembered that in 
these studies heat was constantly applied to maintain 
the abnormal temperature, and the animal did not 
manufacture the heat itself. Although at first sight 
this seems unimportant, it ought not to be overlooked. 
The tissue changes in the two instances are entirely 
different. To use a humble simile : in the one case the 
stove is kept hot by heat applied to its exterior without 
any combustion of the coal (its tissues) inside of it ; in 
the other case the heat is maintained bj^ the use of the 
coal itself. Very different changes are naturall}'^ found 
in the coal in the two cases. Much more might be said 
of this, but the entire subject may be summed up as 
follows, viz., that while high temperatures are borne in 
some instances with no evil result, the majority of cases 
do not turn out so favorably. 



ANTIPYRIN. 

Experimental Eyidenoe. 

No sooner was this drug placed before the profession 
than numerous trials of its powers were made in the 
laboratory, as well as at the bedside; so that at the 
present time we have a mass of material in the form of 
reports which is stupendous. 

Heat Functions. — In studying the influence of any 
drug upon bodily heat, the first point which arises 
before us is, whether or not it lowers normal bodily 
temperature. The evidence in regard to this point is 
somewhat contradictory, yet it is possible to bring 
order out of the chaos. As early as the winter of 1885- 
1886, Wood, Reichert, and the writer^ carried out a 
series of experiments upon this subject. We found 
that, in the animal in which no febrile movement was 
taking place, anti pyrin caused a fall of temperature 
amounting to several degrees Fahrenheit. 

These results have been confirmed by those of Pav- 
linow^ and Anserow,^ the first of whom noted a fall in 
the temperature in normal animals amounting to from 
1° to 2° C. Anserow, using animals free to run about, 
reached results of similar import, in so far as the rectal 
temperature was concerned, although he asserts that 
the surface temperature was raised. The doses of these 
two investigators were, however, enormous, — from 30 to 
100 grains. Umbach^ has noted a fall in his own normal 

' Therapeutic Gazette, September, 1886. 
■ Meditzenskoie Obozrenie, fasc. xii, 1885, p. 1208. 
" Ck>nf?re88 of Russian Medicine. Moscow, 1887. 
* Arch, f iir Experiment. Path, und Pharm., zxL 

(11) 
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temperature, amounting to 1.4° C, after having taken 
60 grains twice in two days, and this is confirmed by 
Jacubowitsch,^ who found that a fall of temperature 
occurred in healthy children under the influence of 
antipyrin. 

Although, at first glance, it would appear from these 
foreign observers, and indeed from the results reached 
in this country, that a very considerable fall takes place, 
there are, nevertheless, several points which close exami- 
nation of these papers brings forth. In the first place, 
a very serious element of fallacy attaches itself to ex- 
periments made upon animals tied dovm upon tables, or 
animal-holders, simply because such animals lose their 
bodily heat very rapidly under such circumstances. 

This element of fallacy is present in the studies of 
Wood, Reichert, and the writer, and Pavlinow. 

The following experiments emphasize this fact, 
and all physiologists recognize that such changes do 
occur : — 

Experiment No. 1. — Dog; weight, 22;^ lbs. Full 
grown. Dog tied in a dog-trough such as is used in 
laboratories. 



11.45. 
11.50. 

12. 

12.10. 
12.20. 
12.30. 
12.40. 
12.50. 
1.20. 



Rectal temperature, 



cc 
(( 

iC 

u 
n 



102.4 

102.4 

102.3 

102.1 

101.7 

101.8 

101.2 

101. 

100.3 



Experiment No. 2. — Dog; weight, 32 lbs. Full 
grown. Tied on table :• 



« Jahrbuch Vox Kinderheil., 1886, Bd. zziii, No. 4. 
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10.15. 


Rectal temperature, 


10.35. 


Ci 




10.35. 


C( 




10.45. 


u 




10.55. 


« 




11. 


i( 




11.10. 


(C 




11.30. 


(( 





108.3 

108.1 

103.1 

103. 

103.3 

101.9 

101.7 

101.7 



Again, in the experiments of Pavlinow, Anserow, and 
Umbach, the amount of the drug given was almost toxic, 
and the result cannot be considered as an effect of a 
medicinal dose, Tliat toxic doses are capable of greatly 
lowering temperature is not only a very likely hypothesis, 
but an established fact. Aside from clinical observations 
made in cases of poisoning, we have the experiments of 
Bouchard,* Henocque,^ Arduin,^ and Huchard,* all of 
whom have found that large quantities of antipyrin may 
cause a fall of as much as 6.2^ C. 

In order to determine whether all the fall which oc- 
curred was due to the antipyrin or to the constrained 
position of the animal, the writer made two experiments 
on free animals to determine this point, usipg a some- 
what smaller dose. A slight fall occurred, which did 
not exceed more than one degree. 

Experiment No, S. — Dog; weight, 20 lbs. Full 
grown. Free to run about room. 



13.05. 
13.06. 
13.10. 
13.15. 
13.30. 
13.30. 
13.40. 



Rectal temperature, 103.3 

Gave 4 grains of antipyrin into jugular vein. 

Rectal temperature, 103.1 

103.0 
103.8 
103.7 
102.3 






n 
u 
tl 
u 



' Comptes Rendus de Soc. Biologie, No. 43. 

* Gazette Hebdomadaire. * Thtee de Paris, 1885. 

* Socidt^ de Th^rapeutique. Bailetin, 1885. 
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12.50. Rectal temperature 
1.00. " 
1.10. 

i.ao. 

1.30. 
1.40. 
1.50. 
2.00. 



u 
i( 



It 
a 
(( 

ti 
ti 
It 



102.3 
102.2 
102.1 
102.1 
102.0 
102.3 
102.3 
102.3 



Experiment No. 4* — I^og; weight, 18J lbs. Full- 
grown. Free to run about. 



2.10. Rectal temperature, .... 

2.12. Gave 4 grains autipyrin by jugular yein 

2.20. Rectal temperature, 

2.30. " " 

2.40. " " 

2.50. " " 

3.00. " " 



103.8 

103.7 
103.2 
103.1 
103.0 
102.8 



It should also be remembered that in the calorimet- 
rical studies of Wood, Reichert, and the writer on 
normal animals a similar fall occurred, and, as these 
dogs were not tied down, the results are confirmatory 
of the conclusions already given. 

There can be no doubt, therefore, that antipyrin in 
ordinary doses may lower the normal bodily tempera- 
ture more or less completely, according to the amount 
given and the susceptibility of the recipient. 

Calorim£trigal Studies. — Owing to the expensive- 
ness and cumbersomeness of the apparatus involved, 
very few investigators have attempted to study the 
effects of antipyrin by this means. 

Three such studies have, however, been published, 
namely, that of Wood, Reichert, and the writer,^ those 
of P. J. Martin^ and those of Destree.® The last two in- 
vestigators confined their experiments to fevered animals. 



' Therapeutic Gazette, Sept., 1886. ■ Therapeutic Gazette, 1887. 
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In the calori metrical studies made by tlie first of 
these investigators upon sinimals whose temperature was 
normal, it was found that tlie drug, as a general rule, 
caused a reduction in tlie temperature, and tliat tlie cause 
of this fall was dependent upon a decrease in the pro- 
duction and dissipation of animal beat. In seven out of 
nine studies this phenomenon was produced, hut in tlie 
remaining two, though tlie bodily tempersiture fell 
slightly, yet the calorimeter showed an increase iu heat 
production and dissipation instead of a decrease, as in 
the others. These two results we ascribed to the fact 
that large doses of antipyrin have been found to be pro- 
ductive of a rise in bodily heat associated with convul- 
sions; but this explanation is not a satisfactory one, 
for, according to our own studies, a much larger doae 
18 needed to cause convulsions than that which we gave 
to produce these variations in body-beat. Further than 
this, the recoi-d of tlie rectal temperature in these cases 
fails to show that an increase in bodily heat occurred. 
Some other cause for these results must, therefore, exist 
than those of which we speak. 

The fact that seven of our nine experiments were 
similar in result shows, however, that the conclusions as 
to the mode of fall may be considered as correct, and it 
is probably true that heat production is primarily 
lessened and followed by a decrease iu heat dissipation. 

There are several facts in relation to some of these 
experiments which must be carefully examined into, chief ^ 
among which is the degree of fall iu temperature follow- . 
ing the ingestion of the drug. As has already been 
pointed out in the early part of this paper, the variation 
in the bodily heat of a dog is so great that a change of 
a fraction of a degree in temperature ought not to be 
regarded as the result of the action of a drug, although 
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it may point toward the general result if the same phe- 
nomena frequently present themselves. Thus, in Ex- 
periment No. 65 of our series the dog's temperature fell 
2.1° F. before the drug was used, and only 1.0° F. after 
it was given ; so that, while the total fall of temperature 
was from 104.4° F. to 101.5° F., more than two-thirds 
of this drop was independent of any effect of the drug. 

This same state of affairs, to a less degree, holds 
good in several of the remaining experiments which are 
detailed. 

Not only do the clinical cases of every one prove 
that antipyrin decreases fever, but in addition the 
studies of Wood, Reichert, and the writer, and those 
of Martin show us that this is the case. Still furtlier con- 
firmation is to be found in the experiments of Girard,^ 
who, puncturing, as did Martin, the corpora striata, 
found that antipyrin caused a decrease in the resutling 
high temperature. To give a long list of clinical authori- 
ties is, therefore, useless, and the writer will pass from 
the consideration of the influence of antip3'rin upon the 
normal animal to that of its effect on the dogs suffering 
from fever, still examining and considering the studies 
of Wood, Reichert, and himself, as they are our chief 
leaders in this question. We concluded that antipyrin 
lowers fever by the same action as we believe it affects 
the normal temperature, namely, by a primary decrease 
in heat production, followed by a secondary decrease in 
heat dissipation. These conclusions have a better 
basis than their predecessors, and are probably correct. 
Further than this, they are confirmed by the studies of 
Martin,' carried out some time later, who finds that 
antipyrin decreases heat production, but increases heat 

' Reyue M^d. de la Suisse Bomande, 1888. 
* Therapeutic Gazette, 1887. 
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<1iasipation, a diacreimncy in resnlt which might well 
occur, in view of the secondnry role piayeti by heat 
disBipation under such circumstances. Still more re- 
cently Destree,' of Brussels, has reached conclusions 
identical with those of Wood, Reichert, and the writer, 
and differing in consequence from those of Martin in the 
particular named. Aa the last two observers used the 
calorimeter of d'Arsonval, these results may be con- 
sidered as facts which rest on undeniable evidence, since 
the same results are readied by different men using 
diff'erent instruments and ditferent methods of producing 
fever. 

Though the much more accurate method of studying 
heat functions has permitted us to make these deduc- 
tions, much has been said by various persons aa to 
the effect of autipyviii upon the sweat-glands, and the 
possibility that the fall of temperature depends on the 
profuse sweat produced. That the profuse sweat is not 
responsible for the fall in temperature is proved by a 
very simple experimeut which can be tried at any time, 
and which consists in the hypodermic injection of a 
dose of atropine previous to the administration of the 
antipyrin. Although the sweat does not appear, the 
temperature nevertheless fails. 

Bettelheim' has attempted to determine the physio- 
logical action of antipyrin by a series of experiments 
in the laboratory of von Bascii, wliich are prostituted 
by the hypothetical conclusions which he draws from 
tbem. He says: "It is intelligible that when — as fol- 
lows from the elevation of the skin temperature — the 
ekin vessels are dilated and the internal blood-vessels — 
as follows from the increased blood-pressure — are con- 
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tracted, a larger quantity of blood streams through the 
skin vessels in a unit of time, and there dissipates its 
heat, so that gradually the entire mass of the blood is 
cooled down," 

This is such a pure hypothesis that no one can 
understand how any one could state it, for he states at 
one and the same time that the skin vessels are dilated 
by the same temperature that contracts the internal 
blood-vessels, and utterly ignores the fact that, as there 
is a mechanism for heat dissipation, so must there also 
be one for heat production. The experiments of Mara- 
gliano^ with the plethysmograph of Mosso lead him to 
conclude that an ti pyrin dilates the dermal blood-vessels, 
and he also reaches the same conclusion as do Bettel- 
heim and Murri,* and with no more ground for his 
statements asserts that the decrease in temperature is 
due solely to the increased heat dissipation. Be3'^er® 
has made equally unfortunate statements as a result of 
his studies on the vessels of the tortoise. 

Circulation. — As has already been stated, the close 
association which exists between febrile processes and 
changes in the circulatory system makes their study of 
great interest when drugs are used to lower temperature. 

Referring once more to the studies of Wood, Reichert, 
and the writer, we find a number of experiments bearing 
on these points. Beginning with tlie normal animal, we 
find that while here, as in the calorimetrical experiments, 
the bodily temperature fell in the normal dog after the use 
of antipyrin, the fall is not accompanied by any changes 
of moment in the circulatory system, as is shown 
when the animal is attached to the manometer and 
kymograph. In the first experiment detailed the tem- 

1 Gazz. degli. Osp., 1872-82. > Ibid., 1888-^1. 

* Amer. Jour. Med. Sci., April, 1887. 
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perature progressively fell without any circulatory / 
change of moment. In the second the doses were so ) 
enormous that convulsions were produced almost at/ 
once, thus making the record practical!}'- useless ; and 
in the third the dose was so large that, while at first the 
temperature fell without much change in the circula 
tion, convulsions ultimately arose and disturbed th 
result. 

The first record is the only one, therefore, which is 
perfectly clear, while the third confirms it, and this 
sino^le instance would seem to show that there is no 
relationship between the fall of temperature and arterial 
pressure. 

Whatever may be the cause of the changes in normal 
temperature, one thing seems certain, namel}^ that anti- 
pyrin does not directly influence in any way the circu- 
lation itself, either in fever or health, unless the dose is 
massive and toxic in effect. This seems proved, not 
only by the studies just quoted, but also by the re- 
searches of many others, although some evidence of 
importance points in an opposite direction. 

In more recent studies made b}' the writer alone it 
was proved that doses of from 7 to 15 grains, when given 
to a dog of 20 or 30 pounds, have no action of impor- 
tance (see tracings Nos. 1 and 2) ; but Pavlinow ^ asserts 
that the drug causes an increased arterial pressure and 
a slightly slowed aud more regular pulse. On the other 
hand, Diijardin-Beaumetz^ agrees with the writer, and 
asserts very positively that the influence exerted by 
medicinal doses is very slight. 

The reason for Pavlinow's contradictory results lies 
probably in two points, namely, that the drug used by 

^ Meditzinskoie Obozrenie, fasc. xii, 1885, p. 1208. 
* Therapeutic Gazette, Sept. 15, 1883. 
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him was impure, as it was not the right color, nor was 
it made by Knorr, and that the doses used may not have 
been medicinal. This is undoubtedly the reason for the 
statements of Arduin^ and Demme,^ who used doses 
which were absolutely overwhelming. Thus, Arduin 
gave as much as 46 grains to a rabbit at one dose, and 
Demme gave 15 grains. The first observer noted circu- 
latory depression and cardiac paralysis; the second, 
increased arterial pressure, followed by a fall, althougii 
the heart continued to act very well. The results of 
Devraux-Armand^ and of Henri Casimir* are identical 
with those just quoted, and depend likewise upon the 
large amounts employed, for there can be no doubt that 
such doses can produce every form of circulatory dis- 
turbance. Notwithstanding these assertions, then, the 
results obtained by those persons using moderate doses 
positively decide that the drug is, in reality, without 
circulatory eff*ect, and that any changes which are seen, 
clinically, depend on the alterations in temperature 
rather than on the drug. 

When given in poisonous doses, the circulatory 
changes and the systemic results produced depend to 
some extent upon the idios3Uicrasies of the animal re- 
ceiving the drug. If convulsions occur, the circulation 
is, of course, disturbed, and the heart is finally arrested 
in diastole, being previously much weakened. Arduin 
and Demme assert that this is so in the frog, but Cop- 
pola* states that antip3Tin has no such influence, and 
that the heart is unaffected in this animal. From the 
studies of the writer he is confident of the correctness 
of the statements of Arduin and Demme, and doubts 

» Paris Thesis, 132, 1885. 

« Fortschritte der Medicine, Bd. ii, 1884, p. «.57. 

■ Tlifese de Nancy, 1885. * These de Lyon, 1888. 

» Koberts Jahresbericht, 1885, p. 314. 
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those of Coppola, ami tlie results obtained by Batten and 
Bokeiiham' are in tUrect coiifii'miLtion of liia opinions. 

The Blood.— Ill no part of tlie study of the phy 
logical action of a drug should greater care be taken 
separate the effects ol' moderate and raedidnal doses 
from those of toxic size, than in respect to this tissue. 
It is the carelessness of investigators in respect to these 
facts which so commonly gives rise to apparently contra- 
dictory results, which are in reality perfectly correct 
and readily adapted to eacb other. 

There can be no doubt that antipyrin is capable of 
producing changes in tlie character of the blood, both as 
to its color and its corpuscular elements, provided that a 
BufUcient amount be employed ; and it is also a fact that 
this amount must always l>e hirge enough to pass beyond 
the boundary of a " medicinal dose," and be called a 
toxic amount. While this assertion seems paradoxical 
at the first sight, it is not so, in that in those who cshihit 
cyanosis and other evidences of poisoning, after ordi- 
nary doses, a toxic effect is in reality present, owing 
to idiosyncrasy. In other words, a person who is un-i 
usually susceptible to 10 grains of antipyrin is quite as 
much poisoned when this dose is taken as is the indi- 
vidual not so readily affected who exhibits symptoms 
of poisoning after 30 or 60 grains. 

Tbat no changes in the hiemoglobin occur, under 
doses given for medicinal purposes in ordinary patients 
or animals, seems positive, both by reason of the alisence 
of any signs of such troubles and the result of careful 
spectroscopic examination. Thus, Leon AivJuin" asserts 
that in his studies upon the lower animals nochnnges in 
the blood could thus be determined, and he is, therefore. 
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in accord with Pavlinow,^ who finds not only that this 
is so when autip^^rin is injected into the veins, but that, 
in addition, no spectroscopic changes are produced, even 
when a 1-per-cent. solution of antipyrin is added to the 
blood outside the body. The writer has never seen any 
change in the color of the blood of an animal to whom 
medicinal and not toxic doses were given, and Huchard^ 
has reached conclusions of a similar nature. Crolas and 
Ilugounenq^ also found no methaemoglobin in the blood, 
even after the use of from 46 to 160 grains of antipyrin 
a day for forty days. On the other hand, abundant evi- 
dence, both clinical and experimental, exists to prove 
that changes are produced by excessive amounts, par- 
ticularly if any susceptibility is present. Too many 
instances are on record in the case of the human being 
in which cyanosis and a peculiar coloring of the face 
and surface of the body have occurred to allow of any 
doubt on this point, and the researches of Lepine* give 
us ample evidence of the nature of these changes, for he 
found that the spectroscopic bands of methsemaglobin 
were strongly present in the blood of animals poisoned 
by the drug. 

These points are of more practical bearing in rela- 
tion to therapeutics than would appear at first sight, in 
that certain writers assert that, in their opinion, the 
antipyretic influence of antipyrin depends upon a failure 
on the part of the haemoglobin of the blood to carry to 
the tissues the oxygen necessary for their consumption, 
and that the consequent fall in fever is owing to the 
alteration of the haemoglobin into the abnormal product 
already named. 

> Meditzinskoie Obozrenie, fasc. xii, 1885, p. 1203. 

• La Semaine M^dicale, 1885. * Lyon M^dicale, March 3, 1889. 

« Lyon M^dicale, yoI. liiL 
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IF, as Las been asserted, • t)ie liEemntiii of the blood 
is separated under tlie influence of the drag, we should 
Lave at once the appearance of this substance in the 
urine; and the fact that liiemoglobinuria so rarely, if 
ever, occurs after ordinary doses of antipyrin, proves 
tliat tlie drug may lower bodily heat without dissolving 
out or destroying the coloring matter of the blood. 

The effect of antipyrin in ordinary amounts on the 
corpuscles themselves is of no moment, but changes 
naturally occur in these bodies wlien their coloring 
matter is destroyed or altered. Under such circuin- 
Btancea they appear somewhat shriveled, and, perhaps, 
crenated, but otlierwise normal. That they are not 
much affected is proved by the researches of Crolas 
and Hugounenq,^ and by those of Pisemski, of St. 
Petersburg.^ Tlie flrst-named investigators found that, 
even when from 40 to 160 grains of antipyrin are given 
daily for forty days, no appreciable change in the number 
of tlie corpuscles takes place. Pisemski, who poisoned 
his animals by smaller amounts, both dogs and rabbits, 
reached similar conclusions, but states that, ultimately, 
there may be a decrease in the number of these bodies, 
owing rather to the exiiaustiou of the animal than the 
direct influence of the drug. 

Tissue Waste, ob Bodily Metabolism. — Although 
fever depends primarily upon the action of disordered 
nervous protoplasm, it secondarily rests largely upon 
the destruction and repair of the tissues of the body. 
If the fever is high, the tissues are more rapidly de- 
stroyed, and as a result the urine, as the chief carrier 
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id other matters thrown off. 
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Closely following tlic c it lori metrical studies which 
have been made, a number of obaervers have studied 
effect of atitipyrin upon the destruction of tisane in 
fever, with results which, coiiaidering the complexity of 
tlie subject and the constant variation in the body, are 
of unusual similarity. By far tlie most thorough and 
complete stucl3' of this subject that we have yet seen ia 
that of Robin,* who has confined hia attention solely to 
the kidneys and their secretion when antipj'rin ia naed. 
Taking six healtliy men, he found tliat when aa much as 
from 30 to 45 grains of antipyrin were given there fol- 
lowed a decreaae in the quantity of urine amounting to 
20 or 40 per cent., and tliat in one or two instances this 
decrease was stiil more miirked. 

This result is also confirmed by Jahnbowitacli' in 
the ease of children, and by Dnjardin-Beaumetz.^ The 
urea was decreased in amount, whether the subject ex- 
perimented npon was well or sick; wliile the uric acid 
was increased in heiilthy persons, but remained constant 
in amount in the sick, or else varied slightly. 

The chlorides were diminished in most cases, but ia 
one instance they were nnalTected. 

Wickowski has also noted a considerable diminution 
in tlie amount of the chlorides in the urine under the 
influence of aiitipyrin. Robin has found that in chronic 
diseases the diminution of the quantity of nrine under 
doses of antipyrin was more marked than in acute 
diseases, and tliat the decrease was greatest in those 
diseases where nutrition was most affected. 

The writer would not be doing justice to this subject, 
however, did he not point out one or two points in the 
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method of Roliin wliich, while tliey do not of necessity 
involve inacciivncv in result, to a certn,in extent endanger 
tUe wortli of Iiis conclusions. Estiniates of the quantity 
of Bolida exoveted by the kidneys must necessarily be 
surrounded by bo nmny conditiouB productive of error 
that all ex per in] en ts slioultl he most carefully giiai-ded 
against fallacies. Particularly is this the case where the 
influence of one or two doses of a drug is to be con- 
sidered, for it is perfectly possible that the medic.-inient 
may so influence the renal structure ns to cause a tem- 
porary diminution of excretion, which does not neces- 
sarily indicate an actual decreaae in tissue waste. Renal 
torpidity may show itself by decreased elimination, 
which passes away in the conrse of a short period, to he 
followed by the elimination not only of the tissue waste 
of the time being, but that of the period during which 
the kidney remained inactive. It is this point which 
Robin has overlooked, and iu consequence of which his 
research is decreased in value. 

The communication of Robin has, however, been 
supported by the experiments of Umbacli,' who, having 
made a series of studies on himself in health under large 
doses of antipyrin, finds that, while the quantity of his 
urine was not altered, there was nevertheless a very 
notable decrease in the elimination of urea, and asserts 
that antipyrin checks tissue metamorphosis very greatly. 
The uric acid was not altered in quantity. His method 
consisted in estimating the amount of sul|iliuric airid 
and uric acid, and the total quantity of nitrogen ex- 
creted normally and under the influence of the drug. 

The records of Riess* and of Miiller,^ from experi- 
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mentation on the patients under their care, also confirm 
the conclusions of Robin and Umbach. Kiess selected 
typhoid patients in the height of their fever, and, after 
regulating their diet most carefully and preventing the 
appearance of all causes calculated to disturb the elimi- 
nation of tissue waste, measured with Teutonic accuracy 
the nitrogenous excretion during nine consecutive days, 
which period was separated into three divisions. During 
tlie first three days the fever was allowed to run its 
course untreated, for the next three days it was kept 
down by ordinar^"^ amounts of antipyrin, and during the 
last three days the fever was once more allowed to exist 
without treatment. It is unnecessary for the writer to 
enter into greater detail as to the methods employed, 
as they seem beyond criticism. Sufifice it to state that 
Reiss found, in the days during which antipyrin was 
given, that the quantity of nitrogenous matter elimi- 
nated was decreased from 15 to 30 per cent., as compared 
with the days during which no drug was exhibited. 

In the experiments of Miiller, made upon a case 
under his care, it was found that the nitrogenous 
matters in the urine were decreased 28 per cent, when 
the fever was controlled by antipyrin, as compared with 
those given off on alternating days when no antipyrin 
was employed. Engel,* under like circumstances, has 
noted a decrease amounting to from 16 to 25 per cent. 
The same results have been reached b}'^ Wiczkowski,* 
Girard,^ and Lahousse.* The last observer carried out 
his studies on himself, and used the methods of Kjeldahl 
in the estimation of the salts and other urinary con- 

* Beitrap:e ans d. Wnrzburger Klinic, Bd. ii, p. 146. 

• Quoted by Umbach. 

■ Annals de la 8oc. de Med. d'Anvers Aout, 1887, p. 231. 
« Revue M^d. de la Suisse Romande, vii, p. 642, 1887. 



stitneiits, or, in other words, employed methods identi- 
cal with those followed by Umbach. 

Ill children, Jaciibowitsch' ftsscvte that the elimina- 
tion of urea is greatly decreased, and condemns the use 
of antipyrin for this reason, and in a series of oases 
Walter* noted similar results after doses of 45 to 100 
grains a daj'. 

The evidence contradictory to the statements and 
researches of all the investigators just named is com- 
paratively slight, and, while worthy of notice, probably 
depends upon some fallacy for Its existence. Thns, we 
find that Crolas and Hugounenq^ state that the qnantity 
of urine excreted is not diminished, and that the quantity 
of nrea is increased. They also assert that the phos- 
phoric acid does not undergo alteration in respect to its 
quantity. 

Pavlinow^ alao states that the amount of tLe urine ia 
unchanged, — a statement indorsed by Kninagawa,' who, 
after experiments on dogs with doses of large size, finds 
neither a decrease nor increase in the total nitrogenons 
elimination per day. This last investigator did find, how- 
ever, a great increase in the iiric acid, which amounted 
to more than double the normal quantity. 

Devraux-Armand' fonnd a decided increase in the 
elimination of urea in his own case under the use of 
45 grains a day of antipyrin. 

In view of the very great number of persons who 
find a decrease In nitrogenous change after the use of 
antipyrin, as compared with those wlio do not, and con- 
sidering the care exercised by many of the former class 
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in their studies, it would seem that we have a right to 
conclude that an ti pyrin does decrease nitrogenous 
elimination, as a general rule. 

Having decided that an ti pyrin decreases nitrogenous 
changes, we are at once brought face to face with the 
question as to whether this decrease is primary or 
secondary in its causation, or, in other words, is this 
the result of a direct influence of anti pyrin, or is it 
simply brought about by the decrease in fever and con- 
sequent decrease in tissue waste. Umbach has, fortu- 
nately, not overlooked this question, and by making two 
series of experiments, one of fourteen days and one of 
six daj^s, he found, in both series, that the nitrogen 
eliminated on antipj'rin days, in himself, a healthy man, 
was 10 per cent, less than on normal days. That this 
was due to decreased waste, not to retention, is proved 
by the fact that on the days following the use of tlie 
drug the nitrogen gained its normal level, and no more. 
It seems, therefore, that the decrease is a primary one, 
although in fever there can be no doubt that it is also 
secondary. 

In respect to the changes that take place in the ex- 
pired air, and which give evidence of tissue metamor- 
phosis in tlie body, we have for study the papers of 
several investigators. Livierato^ has found a diminu- 
tion in the amount of the carbonic-acid gas, and Henri- 
jean^ has noted in fevered animals a notable decrease in 
the absorption of oxygen when antipyrin is used. 

In the normal rabbit, our own countrymen, Chit- 
tenden and Cummins,^ have been unable to note any 
change in the elimination of carbonic acid under large 

* Rivista Clinica di Bologna, 1885. 

* Travaux du laboratoire de Leon Fredericq, t. i, 188&-86, pp. 288, 289. 

* PbysioL Lab., Yale, Sbeffield School, toI. U. 
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or smiill doses, which is remarkable, in view of the fact 
that if very large amounts are given the hemoglobin ' 
must be so alt<:red hb to produce some such change, 
without doubt. 

Very closely allied to these qnestions is the research 
of Lepine,' who concludes that autipyrin opposeB the 
glycogenic function of the liver, and ao, at least in 
part, (limiiiishes the production of heat by an influence 
exercised on the hepatic cells. 

NEttvoiia SvaxEM. — Wheu very large, massive doses 
of antipyrin (4 or 5 dnichms) are injected intra-venously 
into one of the lower animals, the animal immediately 
I)ecomcs relaxed and weak, and in a moment falls to the 
ground, totally unable to move. Bespiratioti becomes 
more and more feeble and finally ceases in death. This 
result, obtained hy the writer, has been confirmed, in the 
frog, by Coppola," Demme,^ and Arduin,* and there can 
lie no doubt of its correctness. Under these circum- 
stances tbere is, of course, total loss oF reflex activity. 
Bluincnau has also noted a decrease in tbe irritability of 
the cerebral cortex of the dog after massive doses were 
used. 

When smaller hut poisonons doses of antipyrin are 
given to the dog and rabbit, or to the cat, convulsions 
of a tetanic type rapidly come on. The spasms are also 
somewhat clonic, or may lie at one moment tonic and 
the next clonic. Tliey are exceedingly severe, the animal 
being thrown hither and thither by their intensity. Con- 
sciousness seems to l>e preserved, though it has been 
proved that it is tbe brain which is largely acted ujxin 
by the drug under these circumstances, since section of 
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the cord stops the disturbance in the lower half of the 
body. 

The following experiment performed by the writer 
shows this : — 

Dog ; weight, 27 J lbs. Black bull-dog, full grown. 

4.05. Gave 160 grains of antipyrin by the jugular vein 

in about one ounce of pure water. 

4.06. Seems restless. 

4.07. Has just had a slight convulsion. 

4.08. Another convulsion. 

4.09. Convulsion after convulsion ; now tonic, now 

clonic ; is thrown from side to side. Twists 

and squirms and rolls over and over in the 

spasms. 

4.12. Section of spinal cord at the fourth dorsal ver* 

tebra. 

4.20. Fore-legs still convulsed, with head and neck; 
hind-legs quiet. 

4.25. Killed by chloroform. 

These results are confirmed by the earlier ones of 
Wood,^ Reichert,and the writer, and by Coppola, Leon- 
Arduin,Demme, Blumenau,^ and Pavlinow.^ They also 
receive further confirmation through the experiments 
of Chouppe,* who has found that the convulsions of 
antipyrin do not produce cramp asphyxia, as do the con- 
vulsions which arise purely from the spinal cord. 

As one would readily suppose, from the general 
nervous symptoms just detailed, there are two stages, or 
rather states, of reflex activity. If the dose has been 
excessively large reflex activity is lost at once, but if it 

* Therapeutic Gazette, 1886. 

•Wjestnik psichiatrii i nevropatologii, 1»88, y-vi. See also St. 
Petersburger Med. Wochenschrif t, No. 52, 1887. 

' Meditzinskoie Obozrenie, fasc. xii, 1885, p. 1203. 

* La Semaine MMicale, July, 1887. 
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be only auflScient to cause convulsions the reflexes are 
not only preserved, but increased. Tiiua, Blunienau 
states that he has found, in the dog, cat, and frog, an 
increased reflex excitability to tactile and electrical 
stimuli, but no change in response to chemical irritation, 
when a convulsing dose is given, and he is confirmed by 
all the observers who studied the spinal action of the 
remedy. 

Besides the state of reflex activity from poisonons 
doses, we bave undoubtedly a state of decreased reflex 
actionproducedbyoiediuinal doses of the drug. This de- 
crease is not only seen clinically, but has iieen proved 
to exist by Germain-S^e and Gley,' as well as Lepine' 
and the writer. The first of these investigators saw 
in dogs a marked decrease in reflexes, to such an ex- 
tent that galvanization of the sciatic nerve caused only 
a feeble response, and fotind that this was due to de- 
pression of the sensory nerves and the receptive side of 
the cord. Lepine bas found that if the nerve in one leg 
be protected from the poison by ligature, it will respond 
much more reaiiily to the stimuli than will that of the 
unprotected limb. From these reseai'ches it is evident 
that ample cause for decreased reflex action is present. 

Practically, Chonppe has found tliat antipyriu tends 
to prevent atrycliniue convulsions by this depressant 
influence. 

Respieation According to the writer's studies, and 

those of Batten and Bokenliam,' death from antipyrin, 
when given in lethal doses to one of the lower animals, 
resnits from failure of the respiratory centre. In ordi- 
nary doses no change in respiration occurs, but, accord- 
ing to Pavlinow,* large doses make it more rapid. This 

■ Lynn MAlioale, lUI. 
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assertion is supported by the writer's observations, and 
is, in his estimation, correct. 

Elimination. — Tlie elimination of antipyrin goes on 
very rapidly, indeed, and begins almost immediately 
after its ingestion. Thus, Maragliano^ states that it 
appears in the urine three hours after its ingestion. At 
the fourth hour the elimination is at its height, and 
continues for twenty-four or thirty-six hours. Anti- 
pyrin is also eliminated by the salivary glands, accord- 
ing to Pavlinow. Pavay^ states that antipyrin appears 
in the urine in one or two hours, and that the addition 
to this liquid of chloride of iron causes the development 
of a red-brown color. 

Toxic Effects from Prolonged Use of Antipyrin. — 
So far as the writer is aware, no case of severe chronic 
poisoning has ever been reported as the result of anti- 
pyrin, but it is interesting to know what changes occur 
under such circumstances in tlie lower animals. 

By far the most thorough research on this subject is 
that of Pisemski, carried out in the laboratory of Ivan- 
ovski upon healthy adult rabbits and dogs. It was 
found that when the drug was introduced under the 
skin of a rabbit in the daily dose of 7^ grains, death 
ensued on from the sixteenth to the thirty-first day ; or, 
if the dose amounted to 15 grains daily, death occurred 
in a few days. If the dose amounted to 23 grains, 
death occurred one and one-half hours after the injec- 
tion. In dogs, if the daily dose was 15 grains, the ani- 
mals died on the fifteenth and twentieth day, or if it 
amounted to 45 grains daily, death came on the succeed- 
ing day. 

The chief changes noted by Pisemski at the autopsy 

> Robert's Jahresbericht, p. 313, 1885. 

• Wien. Med. Wochenschrif t, 1886, No. 8. 
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were intense engorgement of the brain and meninges, 
with a serous exudate into the cerebral ventricles. 

The lungs were highly congested and had a bright- 
red hue. The spleen was small and shriveled, while the 
kidneys were congested and slightly inflamed. The liver 
was not much affected and the red blood-corpuscles 
were greatly decreased in number. 

The lethal dose of antipyrin for the rabbit is said by 
Dujardin-Beaumetz to be 22 grains to every two pounds 
of the animal's weight. 

Antiseptic Action. — According to Brouardel,' anti- 
P3'rin exercises a very distinct antiseptic influence. On 
fermentation, such as seen in beer, it acts quite power- 
fully, delaying or preventing it. The quantity of anti- 
pyrin required was found to be below 1 per cent, to 
delay it and 5 per cent, to prevent it. 

On the germination of seeds the drug also exercised 
a very marked action, delaying this process many 
hours. 

It was also found that, added to blood, it prevented 
putrefaction if present in the amount of 10 per cent. 

Coppola^ has also noticed that antipyrin in 3-per-cent. 
solutions prevents alcoholic fermentation, as well as the 
action, of malt diastase. 

On the alcoholic fermentation of wine a very decided 
inhibitory effect was produced. 

Conclusions as to Physiological Action of Anti- 
pyrin. — 1. Antipyrin generally lowers normal bodily 
temperature to some extent. 

2. It lowers, to a very remarkable degree, febrile 
temperatures. 

3. The lowering of normal bodily heat depends 

> La Semaine M^dicale, Dec. 21, 1887. 
* Jahresbericht fiir Tbierchemie, 1885, p. 96. 
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upon a lessened production of heat, followed by a de- 
creased dissipation. 

4. The same process takes place in the reduction of 
fever by this drug. 

5. The effect upon the circulation produced by anti- 
pyrin in the normal and febrile animal is virtuallj' nil. 

6. Antipyrin changes the haemoglobin of the blood 
into methaemoglobin only when it is given in excessive 
quantity. In ordinary amount it has no influence on 
this tissue. 

7. Under its influence the quantity of urine is 
decreased and the urea and other evidences of tissue 
waste are also diminished. 

8. Antip3^rin diminishes reflex activity by depress- 
ing the sensory and motor tract of the cord and the 
motor and sensory nerves, the latter being most affected. 

9. On normal respiratory movement its influence 
amounts to almost nothing in ordinary amount. In 
poisonous dose it causes death by respiratory failure. 

10. It is eliminated very rapidly from the body by 
the kidneys. 

11. Given for a great length of time in large amount, 
it is distinctly poisonous. 

Clinical Evidence. 

Turning from the experimental evidence which we 
possess in regard to the influence of antipj^rin upon the 
animal economy, let us consider its use by the bedside, 
taking up seriatim the purposes for which it is employed. 
At the present time little doubt can exist but that it is 
the most reliable antipyretic substance that we have, if 
the fact be borne in mind that it also possesses very 
little power for producing serious harm to the patieut, 
even if idiosyncrasy to it exists. 
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Large as is t!ie literature of the experimental and 
Bcientilic aide of this aitlijeut, it is but a "drop iu tlie 
bucket," 113 compared to the enormous mass of material 
which lias been placed before us by almost every phy- 
sielaii in the civilized world. For years the medical 
journals of every language have teemed with clinical 
repoi-tg, and no sooner has the value of the drug iu one 
malady been well discussed thau a host of clinicians test 
it and write of its use in another. 

Born to the profession of medicine at a time wiien 
the medical heart wag yearning for some elegant way of 
reducing the fever heat, which Liebermeister had so 
ably proved to be deleterious to the patient's welfare in 
prolonged fevers, antipyrin was at once seized upon and 
used by every practitioner with feverish haste. So rapid 
was its wave of progress that the medical student who 
had just graduated in the spring, without knowledge of 
the drug, found it in wide-spread use almost before he 
could find a spot in which to begin the practice of his 
profession. For this reason an attempt to embody the 
literature of antipyrin in any essay would be absurd ; 
even if room for all tlie clinical reports could be found, 
they would be but dry and uninteresting reading, and it 
la the author's duty to gather up tiie good grain from 
the tares nither than to bring before the reader for his 
examination the entire crop of communications as a 
garnered harvest. 

Tlie writer of this essay, therefore, will confine him- 
self solely to those points which have been made by 
authors wliose observations are most worthy of credence, 
and to the results obtained by liimself in theuse of anti- 
pyrin in the wards of St. Agnes Hospital and elsewhere. 

In order that the subject may be the more clearly 
understood and considered, it is, perhaps, best to divide 
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it into four parts, namely, the general influence of 
anti pyrin, its influence and use in fever, its power 
over the nervous system, and its effects upon malarial 
poisoning. 

General Influences. — When antipyrin is given in 
the dose of 10 to 20 grains to a healthy man, it produces 
either no symptoms at all or else a more or less well- 
marked ringing in the ears, accompanied with a sensa- 
tion of fullness of the head. The bodily temperature 
varies under its influence but the fraction of a degree, 
and no change at all may occur. 

If as much as 60 gniins are taken at one dose, nausea, 
followed by vomiting, may at once come on, while the 
slight cerebral symptoms already named may become 
very violent. Generally, these symptoms are of short 
duration, but they may last for several days in persons 
who are susceptible to the drug. Very rarely untoward 
effects assert themselves in susceptible persons, but 
when they do occur they are as various in their forms 
as are the persons who have the symptoms. Aside from 
the results of poisonous doses, a large number of cases 
present slight cyanosis or duskiness of the hands and 
face about tiie nose and lips. The fingers may be cold 
and clammy, and the feet are often very cold. Sweating 
is a very common symptom of an untoward influence, 
and prickling or tingling of the skin is not uncommonly 
seen. 

By far the largest number of these cases, however, 
suffer from disorders associated with the skin. Ery- 
thematous patches can be seen everywhere, more par- 
ticularly on the hands and feet and about the face and 
arms, or on the chest. In some instances pemphigus- 
like spots appear, and even large bullae have been noted 
as present. 
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If the reader will glance at the tables following this 
page, he will see how the symptoms vary, and how dif- 
ficult it is to discover more than a few points common 
to all cases. Notwithstanding this fact, however, it is 
of some importance to study the results reached by an 
analysis of the hundred and odd cases here collected. 
At the very first glance, it is readily seen that the num- 
ber of instances where untoward effects were present in 
females is largely in excess of those instances in whicli 
they occurred in males ; and it is also worthy of note 
that the prevailing age was decidedly tliat of full adult 
life, namely, from 30 to 40 years, both in males and 
females, as may be seen from the following tables : — 



Females. 



Males. 



Age, 1 to 10 ; 


years, 


6 cases. 


Age 


, ItolO 


years 


f 4 cases. 


" 10 to 20 




12 " 




10 to 20 




5 " 


" 20 to 30 




8 " 




20 to 30 




5 " 


" 30 to 40 




15 " 




30 to 40 




4 " 


«« 40 to 50 




2 " 




40 to 50 




3 " 


** 50 to 60 




2 " 




50 to 60 




1 case. 


** 60 to 70 




4 " 




60 to 70 




1 " 



Passing on, we find that the dose which caused 
untoward effects was generally a moderate one, and that 
it was from 10 to 15 grains in most instances, and next 
most frequently from 5 to 10 grains. It is also to be 
seen, on analysis, that this proportion holds good in 
males as well as females, although, of course, to a much 
less degree. A glance at the next column of the tables, 
that on the time of onset, will show that this species of 
information may be divided into two sets. One of these 
is when the drug was taken for a length of time before 
bad effects were noted ; the other, when the evil effects 
came from a single or double dose. It will also be seen 
that, when single or double doses were the cause of the 
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trouble, the onset was, in a very large percentage of the 
cases, immediate. Where tlie doae of the drug had 
been frequently repeated, it will be noted that the onset 
was Also sudden rather than gra.dua,l. As a rule, the 
duration of the symptoms did not exceed three hours, 
and three days is the longest time mentioned for the 
continuance of the bad effects ; while one hour was often 
the length of time during which serious effects were 
felt. 

As yet, liowever, we have not come to the part of 
the subject which, after all, is the most important to the 
practitioner of medicine and to the patient also, and is, 
in consequence, the most interesting part of the question 
before us. In the hundred and odd cases here gathered 
in which the drug produced evil results, only 6 proved 
fatal, and in these there was ample cause for death aside 
from any effect of the drug. In one case puerperal fever 
was present in an aggravated form, in another fatty 
kidnej's were found at the autopsy, while in the third 
and fourth typhoid fever was present. In the remain- 
ing 2 cases tlie reporters state that death was not 
certainly due to the drug, and perhaps would Jiave oc- 
curred with equal rapidity if no antipyriu had been 
given. We can rest assured, therefore, in ordinary cases 
of disease occurring in patients who exhibit untoward 
effects of antipyriu, that, even though the symptoms be 
most alarming, they so rarely end in death as to enable 
us to rid ourselves of alarm and qnlet the fears of the 
patient's friends. 

A very interesting question in relation to the un- 
toward effects of antipyrin is the disease in which they 
most frequently assert themselves. On examining these 
statistics, we find that it is in typhoid fever, in which 
the system is ever at apoint at which it is susceptible 
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of externa! influence, that the symptoms unwished for 
have most frequently appeared. Tliis may be partlj 
due to tbe fact tiiat the drug lias been given more largely 
ia this disease than in any other. 
The record stands thus : — 



Typhoid feTer, . 


43caBe9. 


Paerperal fever. 




ArMcular rheumaliam 


7 ■' 


BciaUca, 




Chronic rheumatism, 


a " 


"Fever," , 




Migr^ue, . 




Thermic fever, 




" Nervoufl headache,' 




Not staled, , 




"Pain," 


lease. 


Neuralgia, . 




PhthiBis, 


5 cases. 


Pneumonia, . 




Dysmcnorrhiea, . 




Chorea, 




TyphuB fpver, 


3 cases. 




Heart dlseaie. 


lease. 


Gout, . . . 


Asthma, 









■Unfortunately, owing to tlie carelessness of the origi- 
nal reporters, information, in a suflScient number of 
eases to be of any value, cannot be obtained as to the 
occupations and temperaments of the sufferers. 

It is impossible to give in dctsiil all the references to 
the use of antipyrin in the diseases in which it has been 
employed. One can hut give the gist of the papers 
which have made the epoch-markings in its therapeutic 
progress, and thus embody in a short space the opinions 
of those best qualified to speak of the matter in hand. 

LA very exhaustive paper, one of the best which have) 
n published, is that of Reihien,' of Nuremberg, emJ 
bodying the results of a careful study of no less than/ 
89 cases, of which 29 were suffering from typhoid feveri 
16 from croupous pneumonia, 11 from facial erysipelas 
10 from acute articular rheumatism, 7 from pulmonarr 
phthisis, and the remainder from various diseases, suti 
as malaria and similar affections. In all of these ) 

■ DeoMche Arch, tar klin. Medleln., April 22, 1888. 
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cases antipyrin never failed to lower the fever present 
witliiii the fli'st hour, and on no occasion was the full so 
Blight as to be useless from a therapeutic point of view. 
Aside from tlie fact that the degree of hyperpyrexia, 
rate of absorption, and dose are all determining factors 
in the rapidity and extent of its effects, the use of anti- 
pyrin is governed, according to Ileihlen, by the age, 
Bex, and constitution of the patient, hy the method of 
administration, and by the other measures adopted for 
the relief of the patient. It was also found that the 
mode of giving the daily amount and the nature and 
stage of the disease had much to do with the fall. The 
weaker the patient, the more powerful is the drug for 
reducing fever, A very important point which Reililen 
calls attention to is tlie fact that if the action of anti- 
pyrin becomes associated with a spontaneous fall of 
temperature, as nt the crisis of a disease, the resulting 
reduction of bodily heat is colossal, and collapse often 
ensues. Unless the amount of antipyrin reaches 25 or 
30 grains, Reihlen thinks the drug lacks the power of 
lowering the tempei'ature before the disease reaches its 
pyrexial acme. 

A very interesting assertion is made by Reihlen, 
namely, that tuberculous diseases, or complications, 
render the antipyretic action of antipyrin very powerful, 
and so frequently did this observer note this that he 
suspects tubercular change in evei-y case of fever which 
is peculiarly susceptible to the drug. Contrary to the 
assertions of Denime, Reihlen thinks that hourly doses 
are much more elflcacions llinn single daily administra- 
tions, and lie gives as much as 100 grains in divided 
doses whenever necessary. Reihlen makes one assertion, 
however, from which we must distinctly differ, namely, 
that antipyrin affects the heart as constantly as the 
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iperature, — an assertion wliich is untrue, in that the 
'drug does not do tliis directly, but indirectly, — a subject 
of which the writer has already spoken in the general 
consideration of antipyretics in the preceding pagea of 
this essay. This is proved liy Reihleu himself, who 
itatea that the fall of pulse is pari passu with tlie fall of 
imperature, and that the rise of pulse-rate and tempera- 
ture also go band in hand. Again, he st:ites that in the 
afebrile cases, where antipyrin was given, the pulse re- 
mained unaltered, — a clinical proof of the truth of this 
assertion. Although von Noorden,* Demme,* and Cahn' 
also noted changes identical with those named by 
Reihlen, there can be no doubt that they were dependent 
on the fever, and not on the drug. 

On the general systemic condition under antipyrin 
Penzoldt* gives ua very positive opinions. He states 
that in children the general condition is greatly improved 
by the use of the drug They appear to be more lively, 
Bleep better, and cough less This was the conclusion 
reached by those piijsicians who gave the drug during 
'tte great measles epidemic of 1884, in Nureroburg. 

Other observers are not, however, universally in 
icord with these clinicians Thus, May found only 
, out of a large number, which were improved 
by antipyrin, and Alexandei^ saw but one snch instance. 
More than this, Ernst," of Zurich, speaking of the great 
epidemic of typhoid fever in 1884, states that "it ia 
once more proven how little is sometimes accomplished 
by a mere apyresis, delirium and other symptoms taking 
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their course, as usual." Reihlen is also in accord with 
Ernst in this, and these assertions are, therefore, inter- 
estingl}'- opposed to those of Liebermeister,^ who regards 
the increase of temperature not only as dangerous, but 
also as the direct cause of its chief characteristics. 

A very interesting clinical comparison of antipyretic 
power has been made by Pavay^ upon a febrile patient 
suffering from phthisis. Using quinine, salicylate of 
sodium, and antipyrin, he found that the effects were 
identical if of quinine 15 to 22 grains, of antipyrin 37 
grains, and of salicylate of sodium 45 grains were used. 

In Ziemssen's Archiv fur klinische MediciUy Sai-a 
Welt has recorded the re3ults of the use of antip3^rin in 
122 cases, of whom 62 were males and 60 females. Of this 
number 88 suffered from enteric fever. 

She found that doses of 30 grains secured complete 
effects in 72 cases 490 times, while a dose of 120 grains 
caused a complete apyrexia on one occasion at once, and 
150 grains acted similarly in another patient, — a result 
not to be wondered at save that death did not occur as 
a result of the avalanche of drug. 

In France, Laure^ has tried the drug in the children's 
wards of the Charity de Lyon, and he concludes that 
antipyrin is far superior to quinine in all the febrile 
maladies of childhood, save malaria, and that it is par- 
ticularly valuable in children. This opinion is also con- 
firmed by Moncorvo,* of Brazil, but is vehemently 
opposed by Jacubowitsch, who asserts that, by reason 
of the decrease in urinary flow, the drug is dangerous 
in children. 



' Deutsche Arch, fur klin. Med., vol. iii, 1867. 

• Wiener Medicin Wochenschrift, 1886, No. 8. 

* Revue MensueUe des Malades de I'Enfance, Feb., 1888i 
« Berliner klin. Wochenschrift, April, 1887. 



a best studies ns to the value of antipynn 
in cbiidren's ailmenta lias beeo recorded by Argutinski,' 
who has used it in croiipona pneninonia, the patients' 
ages being from 4 to 8 years. The drug was given in 
doses of from 1 to 15 grains every honr for two or three 
doses. 

It was foand tb.it the fall of temperature usually 
began after the first dose, and fell vapidly during tlie 
first three hours, after whi(;li time it continued falling or 
remained stationary for twelve to eighteen hours more, 
and, if very l-.irge doses were used, the apyrexia lasted 
for forty-eight liours. 

In 4 cases out of 5 no rise occnrred in the tempera- 
ture after the primary fall. The heart and circulation 
remained nnafiected, except that the pulse became a 
little slower with the decrease of the fever. No exhaus- 
tion was produced by the drug, and the condition of the 
patients became more cheerful and bright. 

In the Prager Medicinische Wockenschrift' Pri- 
bram published one of the earliest clinical reports that 
we possess of the value of antipyriu. From these 
studies he concluded that it acts when quinine fails, 
that it is as efficacious in acute rlieumatism as salicylic 
acid, and that in phthisis it tends to prevent loss of 
bodily_ weight. In Schmidt's Jahrbiicher^ may be 
found several papers of a similar character.* 

It is worthy of note that Ernst" was one of the first 

' Vratach, Nob. «-41 18M. ' Oct. 1. 15, 22, 188* 

• Oct. 21. 1B81, p. IZT. 

~ ~ " ' B.1iHtof Ihe more Important papers appearing at 

icime: Filebne, Zeitecbrift fiir kiln. Med.. tIU, ISH. Gutifnann, Ber- 

ir kiln. Woctoiwcbtift, No. 9), 1BS4. Alejcnmler. BreBJaner Arztl. Zeil- 

■Ohrin, K, Hofer. Wiener Med. Wuchen., No. 47, 1884. Batak, Cuopto 

MBk^cb leknrnv. Has. 47-SZ. 1SS4. 

■ BnUetlu U4a. de Tli^iapenticine. Oct. 30. 18S4. 
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to notice the exantbematous rash which sometimes 
appears. 

The important statement of Steell,^ made in 1885, 
that typhus fever fails to respond to anti pyrin as favor- 
ably as does typhoid fever, has been found true by 
others and is worthy of attention. 

Antipyretic Influence. — Ever since Filehne* re- 
ceived from the hands of Ludwig Knorr, of Munich, the 
substance known as antipyrin, the drug has been used 
to check fever with almost certain results, and so gen- 
l^^iJf^erally recognized is this power that the writer will not 
•f /ShJ stop to give a long array of evidence as to its existence. 
< \^ I He will rather attempt to point out the conditions and 
i ** I circumstances which call for its use and under which it 
^ ir \ ^^^^ most probably act advantageously or disadvan- 
h I tageously. 

J*. I The question of vital importance which at once 
comes forward for decision is as to whether a drug 
which lowers a fever in any way shortens the duration 
of those diseases which run a given course, as typhoid 
fever, pneumonia, or any one of the affections which end 
in crisis or lysis. 

While it is true that antipyrin may be employed in 
any disease associated with high temperature, such as 
typhoid fever, pneumonia, or erysipelas, it must not be 
forgotten that but one object is gained by its use. "Anti- 
pyrin, even though its influence may be most favorable 
in a given case, still accomplishes nothing in the way of 
cure. Antipyrin only governs the heat processes while 
the disease plows its way onward to recovery or death ; 
although it may, by quieting restlessness due to the 
fever or to the nervous disorder produced by the dis- 

* Med. Chronicle, 1884-85, p. 497. 

« ZeitBhrift fiir klin. Med. Berlin, 1884, yii., p. 641. 
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ease, render tlie pathway to recovery more easy, but no 
shorter tlian if it were not employed. 

Many physicians have loolted and still look upon 
antipyretic ' tieatmeiit as curntive in its effects, but 
nothing can be more distant from the truth. It should 
be distinctly understood and tauglit everywiiere that 
these drugs belong to a peculiar class ; a class of drugs 
to which we gladly turn when told " to treat the aymij- 
toras as they arise ;" a class of drugs which are to be 
used solely for the relief of the symptoms of the disease, 
and not for the cure of the disease itself 

Typhoid Fever and Feveb op Typhoid Type. — In 
the early part of this essay the writer said so much con- 
cerning the time at which antipyretic treatment is to be 
resorted to that it is unnecessary to repeat it here. In 
his opinion, antipyrin should play a secondary r6le in 
the reduction of the pyrexia of the typhoid state, oar 
main reliance beiug upon cold applications, and the anti- 
pyrin only being used as an adjuvant to help the cold 
bath or packing. Aside from the fact that he has found 
such an opinion to be well based upon good results in a 
large number of typhoid-fever oases, this belief seema 
to be founded upon perfectly good logical therapeutic 
reasoning. Even if antipyrin were perfectly innocuous, 
its constant nee in fever would but give the already 
overstrained kidneys the task of its excretion, while the 
Btoinach,8ufHcientlydisturlied by necessary medicine and 
illness, has enough to do without an additional load. 
Further than this, we know that the drug is not per- 
fectly harmless, and we also know that if it acts on the 
protoplasm of the body it must finally be given in larger 
and larger dose, lost it lose its power. This is not the 
case with the cold pack or application, which never loses 
its power through prolonged use. 
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Tlie writer feels sure tbat aiitipjrin slionld be given 
in typhoid and other low fevers of a continued type only 
when the cold pack cnnnot be used, or at the end of the 
cold application to prevent the temperature from bound- 
ing upward after its depression. 

Further tlian tliis, the fever will aometimea resist all 
dosea of antipyrin that we can give, or, at any rate, all 
that it is safe to give. No fever eau resist the cold h 

In diseases of a more chronic type, more particularlyd 
those represented by phthisis, antipyrin ia of doubtfull 
value, owing to tJie increased sweating ao apt to he pro- i 
duced by the drug, and, unless the patient seems to be 
particularly robust, it should not he employed except in 
the smallest available dosea. 

Sthenic Fevers. — The application of antipyrin to 
the febrile temperatures occurring in sthenic cases has 
an entirely difi'ereut outlook and purpose than in the 
prolonged low fever of the adynamic type. There can 
be little doubt that in sudden, excessive outbursts of a 
febrile paroxysm in a child, without any acute disease 
underlying it, antipyrin is of great value, and there are 
also reasons for its employment in order to favor popu- 
lar prejudice. In America, at least, a physican visiting 
a case of croupous pneumonia at its onset with a high 
fever would not be allowed to give the patient a cold 
bath, if the friends could prevent it, and must, in cons& 
quence, fall back upon antipyrin. 

Again, the fever of such cases is not prolonged^ 
enough to necessitate the use of antipyrin day a 
day, for weeks at a time, and there is, therefore, less 
danger of the body being injured by its influence. In 
scarlet fever its nse should be moat carefully watched, 
forthedouble reason that the kidneys are in danger, and J 
that the disease, accompanied by fever, may last & loogg 
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time. In pneumonia and er3'sipela9, in strong persona, 
EintipyriD finds its true place. Lasting about a week in 
their febrile activity, these diseases are often accompa- 
nied by sndden hyperpyrexias, which must be overcome 
at once by a drug, and the fever is so apt to rise to a, 
dangerous degree that some remedy has often to be left 
in the hands of the nurse, with instructions to use it if a. 
hyperpyrexia should assert itself. 

In thermic fever, or the hyperpyrexia of Bun-strolce 
the employment of antipyrin is often useless. The ex- 
cessively rapid upward dash of the temperature responds 
in no way to the drug, and there are eases on record in 
which its use has utterly failed of good result. Thus, 
in one case reported by Singer,' a man sufl'ering from 
thermic fever with a temperature of 108.4° F. received 
50 grains of antipyrin hypodermically at 6 p.m. At 7 
P.M. he received 10 grains more under tlie skin, and at 8 
P.M. 20 grains more. At 9.30 another 20 grains were 
iised. In other words, 100 grains hypodermically in 
three and a half hours proved useless. 

That the drug may do good if the temperature is not 
excessive is proved by many observations, and an inter- 
esting clinical report on the successful use of antipyrin 
in the snn-stroite of children, which was probably not 
true heat-stroke as we know it, has been published by 
Demme." 

It has been stated by some practitioners that anti- 
pyrin maj' produce serious cardiac weakness at the time 
the fall of temperature occurs, and these writers have 
pointed out that, though experimental studies sliow anti- 
pyrin in moderately large doses to be devoid of cardiac 
influence, clinical experience reaches opposite results. 






TIlia apparent contradiction between empiricism and 
6cienee is, however, liy no means real, as we will explain. 
Tlie studies of Lauder Bruntou and others, already 
quoted by the niitlior of this essay, liave abundantly 
proved that the application of heat, not only to the 
heavC of the frog but to that of the mammal, renders its 
movements luiich more rapid, and, to a certain point, 
more powerful, provided tliat the heart has not been 
weakened by some prolonged exhatiflting condition and 
is in Bucb a state tbat scarcely any measures can be 
resorted to for its restoration. In this we see an expla- 
nation, in part, of tlie bigh, bouuding, but rapid pulse 
of sthenic febrile conditions. It is a law that every 
muscular fibre always experiences a condition of more 
or less depression after unusual exertion, and this ia 
particularly the case whenever the stimulation causing 
the increased exertion is suddenly withdrawn. If, there- 
fore, the heart of a patient is stimulated by the height- 
ened temperature of a fever for a day or two and ia 
ftlready beginning to be tired out, it is evident that a 
large dose of autipyrin may indirectly withdraw in a 
few minutes the only stimulus it has and produce a 
depressed condition of the cardiac muacle at a time when 
f the genemi system, not depressed by the disease as yet, 
I.Biay be making as great calls for blood as before. The 
r-argument against this is, that if the fever by stimulating 
I the heart will result in its exhaustion, the sooner the 
K fever is reduced tlie better it ia. Tiiis is partly true, and 
f it ia just between the points of too mucli drug and none 
at all that we must take our path, the idea being to 
relieve the fever slowly, not by one huge dose. This 
does not apply to those eases where the condition is 
of hyperpyrexia and where the danger is i 
iarolvemeut of the heart and higher nervous centres. 
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MAI.ARJAL Disease. — In mainrinl disease antipyrin 

iiinly exerts no nntiperioilic influence, although it 
controls the febrile paroxysms to a veiy great extent ; 
yet, while this is the opinion of tlie majority of those 
who have used it, it cannot be said that every observer 
has reached similar conelnaions. Thns, we find Potter ' 
reporting cases where the results obtained were most 
satisfactory when large doses of antipyrin, frequently 
repeated, were used. He obtained particularly good 
results from its use in the remittent type of malarial 
poisoning, and found it to succeed when the other 
measures usually employed had failed. 

One cannot help thinking that, in many of the cascB 
where antipyrin has been reported as actiiig as an anti- 
periodic, it Las simply lowered the fever, and so seemed 
to favorably affect the disease. Such an instance is 
recognized and mentioned in one of the recent German 
journals.' 

Nervous Diseases, PARTtcuLAliLT those Associated 
WITH Pain. — Almost as soon as it was discovered that 
antipyrin possessed antipyretic powers, it was known 
tliat it could also relieve pain, and, although this feature 
of its action was not fully recognized on all sides until 
the papers of Lepine* aud S&* were published, it bad 
nevertheless been recorded previously by Alexander,* 
Demme," Demiith ' Maaius * Lenbartz," Bernheini,"' 
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< Deatecbe Med. Zeitschiitt, 1887. 

■ CentiBlblntt fiir die Gesuiimte Tberap., Jan., 18B7. 
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Neumann,^ Blanchard,* Moncorvo,^ Fraenkel,* and 
Clement.* All of these clinicians had, however, only 
found it useful in rheumatic and gouty pains, and it was 
rather supposed that the relief was due to an action on 
the disease than to any analgesic properties of the drug. 

The use of antipyrin for the relief of other pains 
than those just named, was undoubtedl}'' first carried 
out by Khomiakoff and Livoff® in migraine, and by 
White ^ and Sprimont® in hemicrania, a virtually iden- 
tical neurosis. These results have been confirmed by 
Ogilvey,® Kingsbury,^® Berdach," Wright,^ Guardia,^ 
Suckling,^* Dnjardin-Beaumetz,^* Ungar,^^ Martin, and 
an infinite number of others. 

By far the most important of tliese studies are those 
of Germain Sde,^'^ and so similar are the results of the 
every-day use of antipyrin at present to the observations 
of this writer that it is unnecessary to do more than give 
his conclusions, which sum up our knowledge, particu- 
larly if we include his second contribution^ on the sub- 
ject. He found that the drug relieved in an extraordi- 
nary degree the agony of gout and of rheumatism and 
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other forms of pain assotinted with diatbetic states. 
More important tbun all, however, he recorded a hirge 
number of instances where the drug alleviated headaciie, 
facial neuralgia, and obstinate migraine with rapidity 
and completeness. He found antipyrin of value in the 
pains of neuritis and tabes dorsalis, nnd his assertion 
that it surpasses opiam in giving relief in the crises of 
the latter disease has received conBrmation the world 
over. 

In the contribution made some time later {loc. cit.), 
S& recorded the relief obtained in cases of abdominal 
pain associated with visceral disturbances, such as renal 
and hepatic colic, colic of the gastro-intestinal type, and 
that associated with the uterus. He also praises the 
power of the drug in angina pectoris in all its forms, and 
the writer of this essay has also used it successfully in 
this disease. 

Almost synchronously with the appearance of this 
paper by S^e, one by Seifert,' of Wiirzburg, of a similar 
type was published, and the German writer not only 
supported the earlier author, but also recorded the value 
of antipyrin in cliorea, — a report whicli has been highly 
indorsed by H. C. Wood'' more recently in this country. 
Fraeukel, to teat the correctness of the views of S^e, 
almost immediately took morphine away from his patients 
and substituted antipyrin in its stead, with the most 
enconraging results, and he further proved that the ac- 
tion of about 5 grains of antipyrin was equal to ^ 
grain of morphine- 
Even if it were possible, it would be out of place for 
the writer to give any further quotations from the litera- 
ture of this subject, and what has been said has been 
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mentioned rather as an evidence of the diverse actions 
of the drug than with the idea of giving a thorough 
review of the general and wide-spread power of anti- 
pyrin for the relief of pain. 




Although brought to the physician aa a remedy 
quite two years after its fellow, antipyrin, antifebrin 
has undergone an amount of study which only an epoch 
marked by a yearning after a good febrifuge could hring 
forth. Further than this, the clinical and [ihysiological 
studies made upon it in many ways seem more to the 
point and more thorough than those on antipyrin, per- 
haps because the examination of the effects of that drug 
had taught us what to look for. On the other hand, 
the partial inaohibility of the drug renders physiological 
studies concerning it far more difficult of completion. 

Heat FuNoriONa — Following out with antifebrin the 
course already pursued with antipyrin, let us attempt 
to discover what its inSuence is upon the temperature 
of the normal animal. 

In the spring of 1887, the writer' and Evans* carried 
out a aeries of investigations as to the general effects of 
antifebrin, and paid especial attention to the question 
now before us. The writer found iu rabbits, free to run 
about, that a very distinct fait, often exceeding 1° P., in 
the normal bodily heat took place, and he also obtained 
a similar result with dogs attached to the manometer 
and in the calorimeter. His results were confirmed by 
Evans, who used rabbits in a calorimeter. On tlie other 
hand, Cahn and Hepp^ did not fin<l that antifebrin con- 
stantly produced a fail in the normal animal, but that 
it did do HO in the majority of instances. The following 
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experiments, made more recently by the writer, are of 
interest in this connection, as they tend to support the 
earlier statements already published : — 

Experiment No. 1, — Rabbit ; weight, 3 lbs. ; full 
grown; doe. 

Rectal temperature, 102.1 

1.13 Gave hypodermically 2 g^ns of antifebrin. 

1.20 Rectal temperature, 102.1 

1.30 ** «* 102. 

1.40 " " 101.4 

1.50 " " 101.2 

2. " " 101. 

2.30 " " 101.2 

8. " " 102. 

Experiment No. 2. — Rabbit ; weight, 2^ lbs. ; full 
grown ; buck. 



1.25 
1.28 

1.35 

1.40 

1.50 

2. 

2.10 

2.20 

2.30 

2.40 

2.50 



Rectal temperature, 

Gave hypodermically into the side 2 grains 

of antifebrin. 
Rectal temperature, 
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102.9 

103. 

102.7 

102.6 

102.3 

102.1 

101.8 

102.1 

102.8 



Experiment No, 3. — Rabbit ; weight, 2| lbs. ; black ; 
full-grown; doe. 



8.10. 

8.13. 
3.25. 
8.35. 
8.45. 
8.55. 
4.05. 
4.15. 



Rectal temperature, . 

Gave 2 grains of antifebrin as before. 

Rectal temperature, 
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102.6 

102.7 
102.6 
102.8 
102.1 
101.7 
101.4 
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That antifebrin lowers fever temperatures with great 
rapidity and thoroughness is so we!! attested by clinical 
observation as to make any exain[)lcs of such an action 
unnecessary, for, if any is required, it can be found 
scattered everywhere through the literature of medicine 
for several years and is included in the clinical conaidera- ' 
tion of the drug which follows this portion of tliis paper. 

It having been decided that aiitifelirin lowers normal 
heat, it remains to be discovered how this lowering takes 
place, and the experiments of the writer and Evans 
would appear to decide this point. Evans asserts tliat 
ill 9 animnla he found an increase in heat dissipation ia 
7 cases, with a decrease in heat dissipation in tlie re- 
maining 2. In 5 of the 9 heat production was decreased 
and in 4 increased. In the studies made by the writer 
ou 5 doga be found production decreased in i cases and 
increased in I. It would appear, therefore, that the 
fall is due to decreased heat production and increased 
heat dissipation, as a genera! rule. 

On the fevered animal, antifebrin acts by decreasing 
heat production and dissipation, according to the studiea 
of botli the writer and Evans ; and, as the decrease in 
dissipation is not so great as is that of production, it is 
probable that it simply follows the lessened production, 
or, in other words, less beat being produced, less is 
eliminated. 

It has been stated by Wood that the researches of 
the writer and of Evans are here at fault, in that the 
temperature did not fall under the doses employed by I 
them. This is certainly untrue of some of the experi- 
ments of Evans and of some of tiiose of the writer, as 
examination of their papers will show. Thus, in experi- 
ments No. 2,^0. 3, and No. 5of Evans,arallof tempem- 
tiire did occur, with the changes in heat mechanism 
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already namecl ; and in those of the author, Nob, IT, 18, 
Bnd 19 also showed a fall with the same changes in the 
heat functions. It would seem, therefore, that their con- 
clusions, aa based on these experiments, are worthy of 
acceptance. 

Bokai^ has also asserted that the power of antl- 
febrin in reducing temperature, when given in medicinal 
quantities, depends upon its power of leseeniiig heat 
production. His basis for this is one which is partly 
hypothetical and partly founded on experimental proof, 
namely, that as the drug paralyzes the peripheral motor 
nerves, in poisonous doses, so does it also depress them 
when in medicinal amomit, and thereby prevents heat 
changes in the muscles. 

This theory is one which it is impossible for the 
writer to consider, simply because we have no right to 
suppose that the muscles are our chief source of heat; 
nor have we as yet complete proof tliat paralysis of the 
motor nerves lowers heat production. Lastly, we are 
without evidence, even if these nerves contain trophic 
or heat fibres, that antifebrin paralyzes any fibres but 
those intimately associated with movcmentand not with 
nutrition. 

If a toxic dose is used, Bokai thinks that vascular 
dilatation is an important factor in the fall of tempera- 
ture and dissipation of heat. 

Circulation. — As the influence upon the circulation 
of any substance used as a drug must or ought to 
be known before it is generally employed, this portion 
of our study is most important. 

Dividing the circulatory effects into those changes 
produced by toxic and medicinal amounts, let us flrat 
consider the former. 
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When antifebrin is applied to the isolated frog's 
irt, Lepiiie^ states tliat it beats more rapidlj' and 
BtroDgly, but soon becoines weakened if tbe amount of 
the dnig be large, the viscus flually ceasing to beat in 
wide diastole. The same result, so far as cardiac arrest 
is concerned, has been reached by Herczel,' experiment- 
ing on the rabbit, and Weill* has also noted that the 
heart of the frog, while at first stimulated, is ultimately 
depressed by large amounts. The writer has conflrmed 
these results, aud lias also found that, when antifebrin in 
large amounts is iDJected into the jugular vein of a dog, 
it produces at once a fall in arterial pressure, with a 
diminution of the size of the pulse-waves, and all the 
general evidences of cardiac and circulatory depression, 
Dotwithstanding the fact that, as death occurs from respi- 
ratory failure, asphyxia is present. (See tracing No. 1). 
The cause of this fall seems to be due to a direct depres- 
sing action on the heart, associated with failure of the 
vasomotor system, as asphjxia causes no rise in arterial 
pressure. . 

Turning to a consideration of the influence of anti-| 
febrin upon the circulatory system in ordinary mediciiiall 
amount, we find that it eitltcr has no influence, if thai 
quantity of tiie drug be quite small, or else, if it be \ 
large enough to produce any change, we have a condition | 
which does not seem to be dependent bo much upon a I 
dominant action of the drug as the state of the animall 
at that time. Thus, in the experiments detailed byi 
Evans,* he found virtually no changes in pressure and/ 
pulse-rate in two experiments in which he gave fronj 
.015 gramme to .03 gramme, while in a third the arterial 

' Cniopt, lenduB de la Sue. ile Blolog., July 1, 18ST. 

• Centralblatt fiir die Medloin. WlBsenBchatteii, No. 30, ISff?. 
' BuH. O^n^mle de Th^rapeutlliUe, Feb. 28, 1867. 

• Therapcntlo OaiettB, ISS7. 



74 Fever: its Pathology and Treatment 

pressure was slightly raised. The writer has also found 
and stated, in an earlier paper, that the circulatory influ- 
ence of antifebrin was very inconstant, and that the 
pressure and pulse are sometimes increased, sometimes 
decreased. More recently he has made other experi- 
ments, an example of which follows, in regard to this 
matter, and has reached results confirmatory of his 
earlier investigations. (See tracing No. 2.) 

In the article on ant i pyrin it was shown that there 
was no relation between arterial pressure, pulse-rate, and 
the fall of temperature under the influence of that 
drug, and the same facts exist in regard to antifebrin. 
Although the pressure in the normal animal tends to fall 
with the temperature, it must be remembered that with 
antifebrin, which is itself depressant to a slight extent, 
a very great fall should ensue if the fall of bodily heat 
depended in any way on the vascular changes produced 
by tlie drug. Tlie charts published by the writer ^ in 
1887 show this very well. 

On the fevered animal there seems to be no relation- 
ship between blood-pressure and bodily temperature, 
although the influence of the drug over the fever pro- 
duced by the use of pepsin is not very powerful. At 
the same time the results reached confirm those 
made upon the normal animal in regard to this point 
and agree perfectly with the experiments of other inves- 
tigators. 

Blood. — From a toxicological and physiological point 
of view, antifebrin exerts, when given in large doses, 
more influence on the blood than upon any other part 
of the body. Added to freshly-drawn blood or to the 
blood in the body, it produces a peculiar change in the 
color, the normal red becoming brownish. Abundant 

*■ Therapeutic Gazette. 
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[nvestigation oo the part of Weill,' Henocque,* Herczell,^ 
Miiller/ Bokai,* and Evana^ liaa proved that toxic 
doses decrease not only the oxidizing power of the blood, 
but also produce in it tiie cliaiigea which give the spec- 
trum bands of methaMnoglobin. 

While inianimity exists aa to the changeB in color in 
the blood, no such coincideuce is present in regard to 
the number and character of tlie blood-corpuscles under 
the influence of antifebrin. Lepine and Aubert (loc. cit.) 
claim that the corpuscles are reduced in number, but that 
their form remains unchanged; wliile Herczell reports 
that they will no longer form roulejiiix, but are granular, 
thinned, and non-coherent. Directly opposing himself 
to Lepine, he finds no numerical decrease. Herczell is, 
however, in accord with the French investigators in the 
statement tlmt free coloring matter is set free in the 
blood. If this is the case there must be some loss of 
corpasolea in this dissolution, and all observers are in 
accord in the belief that the persistent use of antifebrin 
may so alter the blood aa to produce death. (See " Toxio 
Action," p. 72.) 

The quantity of hseraoglobin reduced by antifebrin is 
very considerable. Heuocque atates that 6.5 per cent, 
of ail the hiemogiobin of the blood must be so altered 
before the apeetroscope shows the methiemoglobin band. 
When it is remembered that the normal reduction of the 
oxyhemoglobin in the veins only equals 5 per cent., it is 
at once seen that the arterial blood under such circum- 
stances is less able to perform its function than is venous 
blood ordinarily. 



w 



• Bulletin a(a. de Th^rap., Fflb. 28, 1B87. 

■ Compl. Rend OS 8oc. ile Binl., Paris. 1887-88, tv, Ol 

• Wlen. Mod. Woclienichritt, 1887, 1021. 1037. 1086. i 

■ GaielM M^d. de Strasbnrg. ISSfi, xt. l^. 

• Pest. Med. Cliii. Preaae, Budapest, 1887, ixUl, 4W. 

■ Tberapeutic Oazette, 1887. 



Fever: its Pathology and Treatment. 

According to Herezell,the alkalinity of tlie blood is 
decreased, the urine becomes dark and brownish in color, 
and the blood-cry a ta Is of Teichmann can be obtained 
from it. The research of Herczell is of value in that it 
also shows us how nearly related aiitifebrin is to aniline, 

Tissue Waste and Urine. — A great deal of conti-a- 
dictory evidence in regard to the influence of antifebrin 
upon tissue waste or metabolism and urinary flow has 
been given us by various investigators, chief among 
whom may be named Lepine,' Bokai,* paaternaCski,^ 
Cahn and Hepp,^ the Qrst clinicians to employ it, Lang" 
and Solaro," 

Lepine found, in a very careful series of studies, that 
there is produced by antifebrin an augmentation in the 
excretion of urea and uric acid. Unfortunately, how- 
ever, Lepine's conclusions are opposed to tlie reaiilts 
obtained by others. Bokai believes the nitrogenous ele- 
ments of the urine are decreased and that it is by this 
means (decreased tissue change) that antifebrin lowers 
fever. Pasteriiatski also reaches similar conclusions, 
but it is only just to say that the researches of Lepine 
surpass, in the care exercised in their performance, those 
of his opponents. 

In a series of studies carried out by Taylor,' under 
the direction of Chittenden, results were reached which 

L support those of Lepine. This obsers'er placed a young 
man, about 63 kilos in weight, under a condition of ni- 
trogenous equipoise, and then examined the urine for 
:■ 
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second period of ten days, when Rntifebrin was again 
employed. Tlie dose used was a little over 6 graina a 
daj' at tlie tirat, and tliia was rapidly increased to 40 
grains a day, given in tlu-ee doses. 

As a result of these studies, Taylor believes tlmt 
antifebrin slightly increases tht; excretion of ni-ea, while 
the amouut of sulphur remains almost unchanged. It 
was also found tliat the excretion of phosphorus was 
unaffected by the drug. 

In the studies on the excretion of uric acid, how- 
ever, the results reached indicate a distinct inhibitory 
action on the part of antifebrin. Berezooslii finds, very 
naturally, that the quantity of urea decreases with the 
fall in temperature. 

According to the remarkably careful and accurate 
studies of Muneo Euraagawa,i antifebrin produces, in 
tlie dose of 30 or 45 grains daily, no obvious alteration 
in the elimination of nitrogen in the dog ; but if as much 
as 60 to 75 grains a day are employed, then a very con- 
siderable increase in nitrogenous elimination takes place, 
the mean increase being 30.8 to 35.7 per cent. It was 
also found that the increased elimination of 46 grammes 
of nitrogen during the administration of antifebrin 
(corresponding to 1353 gi-ammes of meat or animal 
tissue) was exactly equalled by the decreased elimina- 
tion of a similar amount during the twenty-live suc- 
ceeding days. In forty-nine days of observation, during 
which very considerable loss of organic nitrogen and 
restitution of the same took place, no marked deficiency 
L of nitrogen was observed. When considerable loss of 

I nitrogen occurred, the sulphates followed irregularly. 

I Upon the quantity of urinary flow very great differ- 
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ences in reports exist. Weill' reports tlint be found it 
greatly decreuscd in amount, but that somelimes no 
change occurred. He never found the quantity of urine 
increased, while, on the other hand, Cahn and Hepp,* 
Solaro,^ and Faiist^ assert that the urine is greatly 
increased in amount, — a conclusion which has been con- 
firmed by Osier* in this country. The evidence seems 
to be so generally in favor of increased diuresis that for 
the present we must accept the latter conclusion as 
correct. The writer cannot hel[) thinking that accurate 
measurements of the quantity of water and food ingested 
would show that the drug, in reality, has very little 
influence over the quantity of urine excreted unless 
extraneous factors are at work. 

Nervous System. — The influence of antifebrin upon 
the nervous system is very marked indeed, the sensory 
portion of tlie nerves and cord being greatly quieted. 

From the studies of Lepine^ and Sardiiia' we obtain 
our chief knowledge of these facts, as well as from the 
researclies of Herczell.* These investigators have found 
that large doses of antifebrin produce great quietude 
and a general antesthesia, followed by total loss of all 
reflexes, and finally both motor and sensory paralysis. 
The portions of the nervous system involved are 
primarily the sensory aide of the spinal cord and the 
sensory nerves, the motor aide of the cord and the 

■ BuUetin <3Sn€i»le de Th^nipeaHqufl, 1888 ; nlao Thfeac de Puis, 

' lleutgphe Med. Woclieiisprlft, Nn. IB. 1886. 

■ RivlsU Medina (.'oiitempiirauea, IBST. 
• LoDilon MedlcaJ Rv card. July In. 1S87. 
'Tberapeutic Ouette, 1B8T. p. 185. 

■ L^on M^dlcnle, OcC SI, 1886. and Hemalne Mfdlcale, 1888, p. 4T3. 

' Contribution to tbe FbysloliiKlCAl and Therapeutical Effects ol Am- 
taalllile on the Nervnna Sysieni. 18R7. 

■ CentialblaU lur die Medioin. WisaensclmJten, No. 30, I8U7. 



Antifebrin : Experimental Evidence. 79 

nerves being affected late in the poiaoning or not at till. 
Tlie drug in toxic doses does not afl'ect Llie muscles, as 
has been proved bj Bokai,' wiio finds a ready response 
made by tliem on the application of electricity ; but he 
also flnda that a similar application to the motor nerves 
is absolutely without effect, the muscles failing to 
respond, proving, Bokni thinks, that the nerves must be 
paralyzed peripherally. 

Bespieation. — The influence of antifebrin on respi- 
ration in ordinary doses is very slight ; but if sufficiently 
large doses are used to produce very distinct physiologi- 
cal or toxic effects, this vital Function is at once altered 
and impaired. 

The irriter also fonnd that if as much as 1 grain 
to the pound of the animal be injected into the jugular 
vein death occurs at once, not from cardiac but from 
respiratory failure, the heart beating for some minutes 
afterward. If the dose be smaller, these effects are less 
severe but well marked, the respiratory movements 
being superficial and frequent, then irregular, arhythmi- 
cal, then noisy, tljen quiet. That tliere are several 
factors in the production of these respiratory disturb- 
ances seems positive. Primarily there can be no doubt 
but that tlie early alterations in the character of the 
blood so influence oxygenation as to goad the respira- 
tory centre to greater effort, while at the same time the 
centre is beginning to be directly depressed by the drug 
itself. Fnrtlier than this, if Bokai's* assertion be true, 
namely, that the peripheral motor nerves are paralj'zed, 
then a third cause of respiratory failure comes forward 
as a factor in the changes named. 

Toxio Chanoeb Produced by Prolonged Ube, — 
Although it has been claimed by a number of clinicians 

■ Deutacbe Med. Wocbenscbrilt, Oct. 20, 1887. ■ Jbiii., Sept. 2, ISST. 
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that no nntoTvard effects are produced by antifebi-in 
■when it is taken contiiiiioKsly for a long time, there can 
be 110 doulit that tltis is iintvne. The changes brought 
about when a single large dose ia given ave too positive to 
allow of any other conclusion, even if we dad no other 
evidence at hand. Very recently, however, Pisemski* 
hag detennined this point for us, to a certain extent, 
although bis doses were very large. He found that 
when autifebrin was given by the stomach to four dogs 
in the daily doae of 2,5 grammes (37 grains), the animals 
died on tire twelfth, fifteenth, sixteenth, and twentieth 
days, respectively, and the post-mortem examination 
revealed some congestion of the liver and bmin, although 
the former organ waa onee or twice found to be very 
aiitemic. The spleen was sometimes ahruiiken , sometimes 
normal, but the kidnej's were always congested. A 
peculiar feature of this slow poisoning was the dark, 
voluminous clots found in the cardiac cavities. 

Pisemski also noted a progressive diminution in the 
number of tlie blood-corpnseles from the beginning to 
the end of the tests. 

Elimination. — DuriLig the first few months in which 
antifebrin was used by the profession it was stated that 
the drug was utterly destroyed in the body, being en- 
tirely consumed, but we now know that this state- 
ment is nntrue and that sncb a belief arose simply from 
jgnomuce of the alterations it is capable of undergoing, 
Miiller' is one of tliose who makes this statement. In 
a. series of exiJeriments carried out by Pavai-Vajna^ it 
was discovered that antifebrin is eliminated as is ordi- 
nary aniline, namely, as para amido-phenol sulpliate, 

' iD&i^ural Dissertation, St. PetcrBburg, ISST, p. 4B. 

• Deutache Meil. Wnphenachritt. 1B87, No. 2. 

• CentraJblaitt fQr die GeeaiiumCe Tlierapie, An 
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and this obaerver has been confirmed by Matuzorszki,' 
nho has found tbis compouud present in the urine even 
wbeii very sinull medicinal doses are employed. Jafla^ 
and Hilbert have confirmed these coiicliisious. 

As a result of these studies it tit onue becomes evi- 
dent that when antilebriu enters the blood it is broken 
up into acetic acid And aniline, and that this aniline is 
then changed into para-am id o-pheuol, which unites with 
the snlphuvic acid in the body to form a sulphate. 

This belief is still further substantiated by the 
physiological action of the drug, which is very closely 
allied to that of aniline, as has been shown by Herczel 
and others. 

Cahn and Hepp, however, state that antifebrin escapes 
from the body unidtei-ed, only a small amount uiidei"- 
going any cliange. 

Closely allied to this is the result reached by Wen- 
driner,^ who asserts that if a small quantity of anti- 
febrin be added to normal uriue and the fluid be made 
strongly alkaline with caustic soda and distilled, aniline 
wil! be found in the distillate. While tbis is true, he 
asserts thsit the urine of patients taking antifebrin aa a 
medicine gives no sncli reaction for aniline, although 
the drug is undoubtedly decomposed in the body. The 
reason of this has been just pointed out, and the results 
of Pavai-Vajna and Matuzorski are supported by the 
further statement of Weudriner that the amount of 
phenol in the uriue is increased. Wendriner stntes tlint 
the amount of phenol prescut is about 5^ per cent, of 
the antifebrin taken. 

Kumagawa* also asserts that neither antifebrin nor 
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aniline are to be found in the urine after the drug has 
been taken, and indorses the statement of Pavai-Vajna 
as to the chuDge into para-amido-pheuol sulphate. This 
eame investigator found that when given internally 
antifebrin ia rapidly absorbed, even in large dose, and in 
the course of twenty-four hours completely eliminated 
by the kidneys. 

Antiseptic Action, — According to Bokai' and Krie- 
ger,^ antifebrin possesses decided antiseptic power, but 
their assertions are vehemently opposed by others, and 
are probably only partly correct. Lepine^ strongly 
denies this influence, and he is supported by Dujardin- 
Beaumetz and by Miguel, the director of the micro- 
graphic service at the Meteorological Observatory of 



Bokai noted that a 5-per-cent, solution was iatal 
to infusoria, to spirilla and bacilli, as did also Krieger. 

There can be little doubt but that in excessive 
amount tlie drug has some alight power of this char- 
acter, but nothing of sufficient note to be of use in prac- 
tical medicine, and Cahn andHepp^ think that its powers 
in this direction are weak. 

According to the assertions of Kiiraagawa,* the 
drug exercises a powerful antiseptic efl'ect in catarrh 
of the bladder and upon the contents of the intestines. 

Van Seer' has observed that millc does not become 
Bonr if saturated with antifebrin, and tliat albumen 
ander such circumstances does not become putrid. 

CONCLOBFONS AS TO THE PHVSIOIjOUICili ACTION OF 

Antuebrin. — 1. Antifebrin lowers normal bodily tem- 
perature slightly. 

' Deotocha Med. WochfnsoHrlft, Oct. 30. 1887. 

• CentralblaU fUr kiln. Med.. No. 44. ISSU. ■ 
•LoccU. • 

• Virohow-i ArcU¥, Bd, ciili, p. 184. 
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3, Antifebrin lowers febrile temperature very rap- 

idij. 

3. Tbe fall of temperature in the normal animal is I 
due to decreased heat production and increased heat | 
dissipation, as a general rule. 

4. Tlie fall of temperature in the fevered animal is 
due to decreased production and increased dissipation 
of heat. 

5. Applied directly to the heart, antifebrin stops 
this visciis in diastole. 

6. Althotigli the drug may be apparently a cardiac 
stimulant, its dominant action is that of a depressant. 

7. It causes a decrease in pulse force and rate and a 1 
fall in arterial pressure. 

8. Antifebrin acts in toxic dose on the blood, chang- \ 
ing the haemoglobin into methiemoglobin. 

9. On tlie urinary flow the drug lias little effect ; if 
any influence is felt the amount of urine is increased. 

Antifebrin would seem to increase tissue waste, but 
this is doubtful. 

10. Antifebrin depresses the spinal cord and motor I 
and sensory nerves, but not the muscles. 

11. When toxic doses are used death is due to'l 
respiratory failure. 

12. Organic changes are produced by its prolonged 
use. 

13. Antifebrin is eliminated as para-ami do-phenol / 
Bulphate. 

14. Its antiseptic powers are feeble. 

Clinical Evidbnce. 

When antifebrin is given in moderate medicinal 
amount to a healthy adult man, it produces, as a rule, 
no apprecmble effect ; but if the amount of the drug is 
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somewhat increaBed, somnolence, constipation, occa- 
sional lieaOaclie and nauBca, with malaise and a peculiar 
dusky, cyanotic appearance, come on. 

In fevered individuals tlie symptoms may he much 
the same, save that frequently a great fall occars in 
their temperature, which in some instances approaches 
collapse. 

Although these signs generally come on only wlien 
large meLlicinal amounts are given, tliey nevertlteless 
assert themselves in persons who have an idiosyncrasy 
to the drug, and for this reason the untoward effects are 
worthy of note. 

In view of these facts the writer has collected a 
number of such instances, and Uua tahulatcd them in 
the following pages. From these it will be seen that 
the most frequent untoward effect was collapse with 
oymptoms of depression, accompanied by cyanosis and 
rigors. 

The age and sex in which such sj'mptoms showed 
themselves may be tabulated as follows : — 

Malea. Females. 



A large number of tlie reported cases did not have 
the name and sex given in the original report. 

The dose, as will be seen, was generally a moderate 
one, from 3 to 10 grains, although rarely it was uiiich 
larger. 
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The result of an analysis of these reports is veiy 
reassuring to those who have patients so affected, 
for in only 3 cases did death occur. In 1 of 
these the dose was a single one, exceedingly large in 
amount ; in another, the drug was used in large doses 
during twenty-four hours; while in the third the real 
cause of death was thought to he heart-clot. In no 
instance, therefore, did death occur from an ordinary 
dose in an uncomplicated case. 

In regard to the diseases in which untoward effects 
are most commonly seen, we find that the following list 
answers this question very well : — 



Typlioid fever, TcastH. 

Millar; tubercnlosla, 1 ease. 

Intermittent fever 1 caso. 

Headache, SciueB. 

TouBllliUs, Icaae. 

QaBtrte fever, 1 caae. 

Acute gBstrltia, 1 case. 

Phthisis S eases. 

Not stated, 1 easo. 

Pneumonia, 3 <;aeeB. 

Typhus fever, 1 case. 

As in the tables of the untoward effects of antipyrin, 
BO here do we find that tlie reporters so frequently failed 
to mention the temperament of tlie patient and his occu- 
pation that too little material can he obtained from 
which to malte any calculations as to tliese points. 

Use in Fevkr. — The employment of the drug anti- 
fehrin in fevers must depend very much upon the exact 
condition of the patient and tlie form of his disease. As 
has already been pointed out, the mere presence of 
malady, or of a higii temperature, cannot, correctly 
speakiug, be an indication for any particular i-emedy. 
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The phase of the disease must be recognized and the 
question as to whether the fever which is present is 
harmful must be duly weighed. If such attention is 
not paid we at once have to do with the bane of medi- 
cine, — meddlesome therapeutics. 

Though a number of writers have claimed that cer- 
tain antipyretic remedies of equal power act with differ- 
ent results in different diseases, the writer has never seen 
any such differences, and we must be guided rather by our 
individual experience as to the value of some particular 
antipyretic in all diseases than by any other rule. The 
question is rather what is the best antipyretic for all 
cases than what is the best one to use in this or that 
case, provided, of course, that no idiosyncrasy exists 
to any one of them. 

\ All observers are not in accord, however, as to which 
is the best antipyretic. While the writer has heard 
phenacetin spoken of most highly by some authorities, 
he has heard it equally severely condemned by others ; 
and though Ringer prefers antipyrin, Mitchell Bruce 
relies chiefly upon antifebrin. In America almost every 
•one prefers the former drug, and the general diffusion 
of this preference apparently rests not so much upon 
published facts as upon personal experience. While the 
number of cases of ill effects recorded is small with 
antifebrin as compared with those of antip^'rin, the idea 
prevails, and perhaps justly, too, that the former is 
much more capable of liarmful deeds than the latter, 
and it cannot be denied that scientific basis of great 
weight exists for this belief. 

According to Eisenhart,^ the antipyretic influence 
of antifebrin is not manifested for fully two hours 
after its administration, when it appears with a profuse 

*■ Munchener Med. Wochenschrift, No. 47, 1886L 
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perspiration, and, sometimes, collapse. Ho concludes 
that small, repeated doses are useless ; tliat to obtain any- 
good results wc must use all wc wisli to at one time, and, 
if no fail of temperature ocenra, resort to some other 
remedy. 

That Eisenhart ia correct in these views Las not 
only been proved by the writer, but by the original 
users of tbe drug, Cahn and Hepp,^ and bj- Heinzel- 
mann," Lang,* and Lepine.* As a rule, thedose of the 
drug used by these clinicians was from 4 to 8 grains, 
although Lepine has given the enormous quantity of 1 
drachm. 

Typhoid and Other Low Feveks. — In typhoid fever 
the studies of most clinicians show that, though the 
drug possesses vei-y decided antipyretic power, it often 
causes great depression and collapse, aud in no way 
influences the duration or general course of tbe disease. 
How much this result has been due to tbe excessive 
employment of the drug is doubtful, but that it has 
been so abused seems evident, when we find that Lepine' 
recommends tlie use of 8 grains an hour, before the time 
when the rise of temperature is expected, though he 
confesses that in those seriously ill he has seen cyanosis, 
with a lessened amount of urine, assert itself as n result 
of such methods. In the same manner, Mouaset," who 
worked under Lepine, recommends two such doses daily, 
and a third as soon as the system becomes accustomed 
to the drug. According to the statements of Mousaet 
himself, such a method of treatment produced cyanosis 
in no less than 3 out of T cases. 



1. PresM, MayZB. lSff7. 



■ Lyou Sleillcale, 1830, liil, p. 9 
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The sweating, sometimes produced 
amoiiiits, may prove a just cause for tlie non-employ- 
ment of the drug in typhoid fever. Numerous cases 
have come under the author's notice where this state 
existed, and Osier has noted that the profusion of the 
avfeat may he bo great as to utterly prohibit its use. 

By far the most exhaustive study of the effects of 
antifebrin in typhoid fever tliat we have seen is tliat of 
Guttmann,' who treated no less tiian 81 cases with the 
drug, giving 7 graina night and morning, except at about 
the twelfth or fourteenth day, when one dose was suf- 
ficient. He thinks that small, repeated doses are uselesa 
and without any effect, yet so confident ia he of the 
power of the drug in doing good, if used properly, tliat 
he thinks it quite as efficncious as the cold bath, and 
better, in typhoid fever, than any other remedy of its 
class. 

Tiie reason for Guttmann's pi-eferenee for antifebrin 
toantipyrin isfoundiutliediniinutive dose of the former 
fts compai-ed to tliat of the latter, for he states that he 
discovered that it required as much as 60 or "lO grains 
of antip3'rin twice a day to produce the effects seen 
after the use of 1 grains of antifebrin, night and morn- 
ing. He also noted that the spyrexia of antipyrin only 
lasted about four hours, while that of antifebrin was of 
much longer duration. 

On the other hand, it is claimed by Secretan' that 
the reverse is the case, and that antipyrin is far superior 
to antifebrin in the permanence of its action. Deuime^ 
also makes a similar assertion, and the writer, from his 
own observations, is inclined to agree with him. Very 

' BerliiiBrHin. Woe benHOh rift. 1887, p. 942. 
■ Revue Mdaicale ile la SuiBse Romauae. 1S8S. 
• Intematlougae Ktiii. Rnudadiiu, No. 4, 1868. 
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frequently in tlie St. Agnes Hospital tbia fact has been 
noted, and Guttmann is certainly incorrect in liis asser- 
tions. At the same time, the writer must confess that 
his experience is fully in accord with that of Guttmann 
in respect to the efl'eut of Itirge liosea given nt long inter- 
vals ; in every instance where the two methods have 
been tried by the writer tlie small doses, fiequently 
repeatedjhave failed, wliere the others produced an effect 
not only of a much more marked character, but more 
prolonged. That Gnttmann has the support of some cli- 
nicians is undeniable, but that certain investigators have 
obtained good results from email, frequently repeated 
doses cannot be gainsaid. Tims, Way' has so used 
antifebrin in 13 cases of typhoid fever and reachetl good 
results. He thinks that the effective dose ia so small as 
compared to the poisonous dose as to make the drug 
perfectly safe. A study similar to tliat of Gnttmann, 
made by Faust, reached results of a satisfactory charac- 
ter, the drug being used in 29 eases of enteric fever. 
Faust noted, when the temperature rose rapidly and 
was accompanied by a chill, that be was able to pre- 
vent this exacerbation by a dose of the drtig,juat as the 
rigor was beginning. Cnrionsly enough, he is also 
responsible for a recommendation which flavors of similia 
similibua curantur, which we cannot understand, namely, 
that the nae of a small amount of antifebrin immediately 
after the use of the cold bath in typhoid fever prevents 
any subsequent chilliness and quiets the patient. If 
this is true the drug must exert a balancing power over 
the hent-centies. 

We have already spoken of the fact that all writers are 
in accord in stating that antifebrin does not inSuencc the 
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duration or course of typhoid fever except by an indi- 
rect action. It ia, however, very important for us to 
iver whether the condition of the patient is for the 
time being really improved. The writer is sure that the 
answer should be in the aflSrmative, and there is an 
overwlielming amount of testimony in favor of such a 
belief. Thus, Faust found that all his cases felt bet- 
ter, seemed more intelligent, and had a cleaner-looking 
tongue, with lesa anorexia, when the drug was used. 
Cahn and Hepp have also stated that the peculiar 
drowsy, stupid face of aoch cases brightens up if the 
drug is given, and there can be no doubt but that this 
is true. 

While antifebrin has been greatly praised by writers 
in Europe, in America it has not been thought of 
so highly. Cohen, ^ in an article upon its employment 
in typhoid fever, has done anything but praise it, as he 
found it far more dangerona tlian antipyrin. He also 
noted that it was less eiuluring in its effects, — a conclu- 
sion which agrees with the statement of Deinme and 
Seeretan, already given, Greene" has recorded instances 
in which the drug absolutely failed where antipyrin 
succeeded, and the writer has frequently turned from 
antifebrin as useless, in safe doses, to receive aid from 
the antipyrin. 

The valfie of antifebrin in phthisis ia doubtful, since, 
although it greatly alfecta the temperature, it is very 
apt to cause eollapae, profuse sweating, and depression. 
Thus, the writer has seen cases of phthisis where the 
attempt to control the fever by antifebrin resulted in 
the manner named, and Riese^ points out, what the 

■ Medical NBW^ Oct. 8, IB8T. 

• Uiiiveraity Med. Magazine, Jan., i8S», 

■ Denwclie Mod. WoctienHchrif t, 18S6, 835. 
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writer has also noted, namely, tlint in this disease cy- 
anosis is very apt to eome oil. Weill' alao believes it 
is contra-indicated in tubercular hectic fever, and in this 
he is indorsed by Pavai-Vajna.* On the other Land, 
Cauldwell,^ after trying it ill 30 cases, caiue to the con- 
clusion that it is the best drug with which to combat the 
fever and accompanying evils of phthisis. In the face of 
such contradictory testimony some confusion arises, but 
the author is confident that be is correct in believing it 
harmful rather than of good effect. 

Sthenic Fevers. — It at once becomes evident to the 
most careless student of medicine that a drug abso- 
lutely unstated to a case of asthenic disease may, on 
the other hand, agree with a scarlet-fever patient very 
well, or that the reverse may be true. 

In consequence of this we find tbat the sweating of 
antifebrin ia not marked or troublesome in acute 
sthenic diseases, and tbat in consequence it more rarely 
causes collapse. In measles and scarlatina both Gins- 
biirg and Widowicz* speak highly of its use, and the 
former thinks it is better under such circumstances than 
is antipyrin. That these assertions are based upon fact 
seems positively proved, and that there is a reason for 
them is also apparent. 

Most of the exanthematous diseases are those of 
childhood, and there is a vast amount of clinical evi- 
dence showing that these drugs arc particularly effica- 
cious and devoid of untoward influence in young 
persons. Lowenthal," Demme," Love,' and Guttmann, 

■ Tribune M^dlcale, 1987, xii, IBS. 

• Centralblatt fQr die Qiwiininte Theiapie, 1886. 

• N. Y. Medical Record, 18S7, xixl, p. 128. 
' Wien. Mad. Wochenachritt. 18ST, p. S2S. 

' Therapeutlaclie Monatslielle, Sept, 1887. 
' InternBUoniUe Klin. Kundscbau. Nn. 4, 13E7. 
' Joonial American Medical AsaoclatioD, 1ES7. 
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as well as myself, have found this to be the case. In 
small-pox Haas has found that in confluent cases anti- 
febrin lowers the tempei'ature and relieves the nervous 
irritation, altogether exercising a desirable influence. 

Rheumatism. — The employment of antifebrin in 
rheumatism may be separated, if desired, into that de- 
voted to the cure of the disease witli the relief of pain 
and the reduction of pyrexia. There can be no doubt 
whatever of tlie ability of the drug to control tlie fever of 
this disease, but the question as to whether it favorably 
influences the progress of the malady is to be decided. 

We have already spoken of the studies of Gtittmann 
upon the antipyretic power of antifebrin, but it should 
not be forgotten that he has also used it fur more in 
rheumatism,! as he has employed it in 52 cases of acute, 
29 cases of chronic articular rheumatism, and in 161 
cases of " general rheumatism," making in all no less 
than 248 cases. The conclusions which are to be 
drawn from this immense mass of material seem to be 
that as a specific against the disease the remedy is equal 
to salicylic acid, antipyrin, and saloi, and in some direc- 
tions seems even better than they are. The dose used by 
Guttmaun was from 1 to 15 grains once or twice daily, 
and he records the fact, which is scarcely credible, tliat 
in none of these cases did cardiac involvement ensue. 
Guttmaun is supported in these statements by the ex- 
perience of Cahn and Hepp,^ Landgraf,^ Riese,* Moore,* 
Munn,^ Destree and Slosse,' Charpentier,^ Faust,^ and 

■ Berilner kiln. Wochenaohrlft, Dec. 12, 1NB7. 
' Ibid., IBm, ulv, p. 28. 

• DEutsehB Med. WoohenBclirirt, 1888, No. 47, p. S38. 
•Ibid.,\«68.xit.SS5. 

' Weekly Medical ReylBw. April S8. 1S8T. 

• Pliyalolaii and SnrBcnr, Sept,, IB8T. 

' Journal de M^d. da f birurR. et de Pharm., June 20, 18S7. ■ Ibtd. 
' Deutacba Med. WoohenaclirlfC. 1887. 
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PavaUVnjna,' who believes it equal to salicylic acid. 
WeinBtcin" believes antil'cbrin tobeaepeciBc inrheu- 
niatisin. 

Somewhfit opposed to these testimonialB are the 
core Ills ion 9 of Biaenhart,^ Padella,* and Poutta, as 
weli as tliose oF Lepine,* Snyei-9,* and Sarda,' who be- 
lieve that atitifebrin, while poseessiug antirheumatio 
virtues, is, nevertiielesa, far inferior to the salicj-lates. 
From the author's own etiidiea of a large number of cases 
of rhenmatism, he is forced to take a poeitiou half-way 
between the opinions just given. He has seen cases of 
acute articular rheumatism improve reniurkably under 
antifebrin, and he has also seen it fail as utterly. The 
two following cases are illustrative of this : — 

Case i.^M. T., aged 45, male. Was admitted to tlie 
writer's wards in the St. Agnes Hospital for a severe 
attack of acute articular vheumntism. Tlie left elbow 
was greatly swollen and inflamed, and a bursitis had been 
set up. Both feet and ankles were greatly enlarged. 
The lumbar muscles were also affected and the left 
Land was badly swollen. Antifebrin, in the dose of 5 
grains tliree times a day, nipidlj- relieved bim, so that 
he was able to be out of bed on the Fourth day. 

Case S.—S. A., aged 19, domestic. Was admitted 
to the same wards in the St. Agnes Hospital for acute 
articular rhenmatisin, involving the left arm and both 
knees. Tlicre was a systolic murmur at the mitra] 
Talve. Antifebrin in 6-graiu doses three times a day 
had no effect. 

' Centralblatt I. die QeB^mmte Thernp^e, Aug., 1B8T. 

• Wiener Meil. BUtt., IIBT. IK), 200. 

■ MDiichener Med. Wocbensrhrlft, Nov. 2S, IS88. 

* Oasemtor Turin. 1B87, p, *». 

■ L^OD MMioale. lB86-gI. Ill, p. 269. 

■ Amalee Hoc. MSd. CWr. de I.i^e, IBSfl. xnv. p. 499. 
' BuU. Q£n. de Thdmpeatlque, May 30, ISBS. 
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It la but just to aay that nothing else did her any 
good as far aa we conld tell. Sixty grains of salicylate 
of sodium a day were ineffectual. 

These 2 cases show just what the autlior's experience 
hiis been in many inslancea. We must regard antifebriu 
as one of the drugs to be tried in nil cases. 

Nervous Affections, — In much the same manner aa 
antipyrin was found, some time after its introduction, 
to Idb possessed of pain-relieving power, so antifebrin 
has also been discovered to possess similar properties, — 
a discovery the credit of which mnst be given to the 
French investigator, Lepine,' who has written upon 
this subject, at various times, very exhaustively. Al- 
most every form of nerVe-pain seems to indicate its 
employment, and it has been successfully used in the 
crises of ataxia, the agonizing dartings of gastralgia, 
and even in chorea, with good results. In a corre- 
sponding manner Secretan* has obtained brilliant effects 
in cases of sciatica, and Siiva^ has seen the most obsti- 
nate Jieadache 3'ield to its influences. 

One of the best papers on antifebrin aa a nervine iB 
that of Demieville,* who studied a series of cases with 
considerable care. He baa shown that within half an 
hour after its administration the relief from the pain 
begins to appear, and that by one hour or two hours 
total relief is attained. Signe, under Orasset's direc- 
tion, has reached similar results, and Dujardin-Beau- 
metz" is loud in tlie praises of tlie analgesic effects 
obtained by liim. In a similar manner Fischer," of 

BaTnBdBMSdecliiB,iase. 

KsTae MM. de In Snisae Hnmande. 18^, vil, 39. 

Western Medical Repnrter, 18Sfl. 

Kevue M^d. do la SuisEs Roiaande, June 15, l!«tT, p. 80S. 
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A 




104 Fever: its Pathology and Treatment. 

Canstatt, in 10 cases of tabes dorsalis, corroborates the 
views just expressed, for among the 10 cases to whom 
the drug was given ninety times it failed only once. 
In hemicrania and in '^ brow agu6 " it also seems to be 
of service, and it would be hard to find a more wide- 
spread indorsement of any drug for the relief of pain 
than is made of this one. 

Thus, Humston,! Clark,« Hirsch,^ Talcott,* Adem- 
ski,* Munn,^ Warfringe,^ Stewart,® Merkel,^ Mor- 
ton,io Proudfoot,^! McConnell,!^ Huthins,!^ and a 
number of others have published statements to this 
eflfect. 

Antifebrin has also been found of value in epilepsy 
by the writer, Borosnyoi,^* Fischer,'* Salm,^« and 
several others. 

*■ Medical and Snrgical Reporter, Jannary 14, 1887. 

* Chicago Medical Times, September, 1887. 

* Therapeutische Monatshef te, October, 1887. 

* Chicago Medical Times, October, 1887. 

* Vratch, No. 27, 1887. 

* Phjrsician and Surgeon, September, 1887. 

* Hygeia, Stockholm, August, 1887. 

* Canada Medical Record, Jannary, 1887. 

* Milnchener Med. Wochenschrift, June 12, 1887. 

** American Practitioner and News, January 21, 1887. 

^^ Canada Medical Record, January, 1887. 

"JWd. 

»» Weekly Medical Review, May 19, 1887. 

>« British Med. Journal, April 28, 1887. 

" Loe. eU. 

»■ Neurologische Centralblatt, 1886. 




Experimental Evidenck. 



Althougli tUallin is a very mucli older drug tbaa 
antifebrin, being a contemporary of antipyriu, yet our 
knowledge of ita phyaio logical action is aa yet very 
limited, as are also, indeed, our cliuiual observations. 
For some unknown reason this drug has been placed in 
the background largely witliout sufflcient cause, since 
very few legitimate claims are made against it, and a 
large number of reliable cliiiiciaus Lave spoken of it ia 
high praise. 

Heat Functions. — In a very extended series of 
experiments carried out by Tschistowitach* with thaliiu 
upon rabbits and dogs, lie found that when the drug 
was given to normal afelirile animals in the dose of 
from ^ to ^ grain for eacli 2^ pounds of the animal's 
weight, or, in other words, when a dose was used whicU 
approached in its proportions those commonly employed 
in clinical medicine, no marked or constant change en- 
sued in the bodily temperature, altliough the tendency 
was naturally toward depression rather than exacerba- 
tion. It is also asserted by this observer that be 
could find no direct relationship existing between the 
quantity of the drug employed and the fall of tem- 
perature produced. As t!ie research of Tschistowitscb 
seems to have been moat carefully carried out, the 
writer has not thouglit it necessary to repeat bis experi- 
ments, particularly as he used the drug by the stomach, 
tUe rectum, intra-venously, and subcutaneoualy. Aa be 
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employed two v.irietiea of animftls, tliere can be no 
doubt of the correctness of his reaiilta, and tliey have 
been conflrmed by Jaksch, Pisenti, and Maragliano. 

FasBing on from tbe question as to the influence of 
tliallin upon normal bodily heat, we And that in tlie 
fevered animal as well as in man the drug acts with very 
considerable power, and in dii-ect proportion to its 
dosage. Not only have we tbe experiments of Tachisto- 
witsch on this point, but, in addition, we learn from 
those of Martin' that such a fall takes place even though 
the febrile action is dependent upon an injury to the 
inhibitory heat-centre of Ott in the corpus striatum. 
Tiie very large amount of clinical evidence confirmatory 
of these statements renders them incontrovertible, and 
it only remains for iia to know how this fall in bodily 
heat is brought about. From the experiments of Mar- 
tin, in the research already referred to, we find that the 
fall of temperature in the fevered dog is produced by an 
increase in heat dissipation in every instance, although 
it is to be noted tliat in two of the six experiments made 
by him the drug failed entirely to control the fever. It 
^as also found by Martin that tbnllin influenced heat 
production very irregularly. In three instances it was 
increased and in three diminished. It would therefore 
appear that the chief action of the remedy is its influence 
on the elimination and not on the manufacture of Lent 

In a series of studies, which seem to be of little value, 
Anserow, in the Russian Medical Meview for April, 1886, 
found that, pari passu with the internal fall of tempera- 
ture in the dog, under thallin, a rise of temperature in 
the paw and peripheral portion of the body occurred; 
and, without any good reason, he comes to tbe conclu- 

' Therapoutic Quette, May, 1B8T. 
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Bion thiit tliis phenomenon is due to an exliauattoii of 
tlie lieat funetions of tlie body, — a conclusion at once as 
remarkable as it is tinroiitided and unnecessary, since the 
mere dissipation of lieat from tbe periphery of the body 
may temporarily cause such a condition. 

Circulation. — The influence of thallin upon the cir- 
culation in the lower animals, wheti in a heaithy state, 
varies, very naturally, witli tlie dose exhibited. As may be 
seen from the tracings which follow (pages 108a to 108/), 
the drug causes a fall of arterial pressure, with an ac- 
companying slowing of the pulse, when injected intra- 
venously in full dose. As these results are but a counter- 
part of those of Tschistowitsch, they may be accepted 
as well founded and correct. 

That the influence on the circulation in moderate 
amounts is, however, very slight, is sliown not only by 
the tracings herewith appended, but by the assertions 
of the Russian investigator, wlio has found very slight 
alterations in blood -pressure in fevered animals. 

The fall of blood-pressure when large doses are 
employed is due to direct depression of tlie peripheral 
vasomotor system, and, to a slight extent, to a depres- 
sion of the heart itself. 

Antiseptic Action. — Tschistowitsch has noted that 
a solution of one-tenth of 1 per cent, of tballin prevents 
the alcoholic fermentation of grape-sugar, and that a 
solution of 5 per cent, absolutely inhibits such changes. 
These results have been indorsed by those of Kries, who 
has foinid that a 4-per-ccnt. solution is capable of de- 
stroying microbes, and Goll has put the subject to a 
pmctical test by using the drug in a 2-per-cent. solution 
for the treatment of gonorrbffia. Similarly, Pisenti, in 
Albertoni's laboratory, has found thallin to possess prop- 
erties which prevent the putrefaction of urine. 
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Toxic Effects from Prolonged Use. — Yerj' few 
reports of such a condition as this heading indi- 
cates are on record, and one of the most interesting of 
these is that of Elirlich,^ in which a case was given 
thallin in small, but frequently repeated, doses for forty- 
two days. At the post-mortem examination the kidneys 
were found greatly enlarged and covered by numerous 
white spots. The ends of the papilla were also covered 
by a hsemorrhagic, discolored deposit. That such 
changes are produced by thallin seems proved by the 
fact that Ehrlich has seen exactly similar changes in 
dogs under the same conditions. 

By far the most complete studies upon this question, 
however, are those of Pisemski,* who, giving the drug 
hypodermically, found that in rabbits, in the daily dose 
of 3 grains, death ensued on the sixteenth to twenty- 
eighth day, or, if the dose was 6 grains, the animal died 
in one day. In the dog it was found that the daily dose 
of 5 grains produced death in twenty-five to twenty- 
eight daj's. 

The changes found post-mortem by Pisemski were 
as follow: In the brain, lungs, spleen, liver, and kid- 
ne^^s there were detected, side by side with intense 
congestion, quite distinct inflammatory and degenerative 
changes in the early stages, while at the same time a 
general decrease in bodily weight was most noticeable. 
Before death it was found that the constant use of the 
drug caused a primary increase, followed by a decrease, 
in the number of the red blood-coypuscles, which 
decrease ultimately was very great. 

Pisemski also concludes that thallin exercises a much 
more irritant action on animal tissues than antipjuun. 

* Centralblatt fur die Med. Wissenschaften, Oct. 1, 1887. 

* St. Petersburg Inaugural Dissertation, 1887. p. 48. 
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Tissue Waste and Elimination, — Upon tissue waste 
thallin seems to have oomparativeiy little effect. Kiima- 
waga' has found that in the healthy dog there is an 
inoi'eased elimination of nitrogen (mean increase, 6.6 
per cent.). On the other hand, Kavst,^ in some experi- 
ments upon afebrile and fever patients, found that the 
daily amounts of urine and urea were considerably les- 
sened, the urine becoming strongly alkaline in rcactiou, 
and he therefore thinks that the drug inhibits tlie elimi- 
nation of oxidation products. These results are i>ar- 
tially confirmed by Britneff,^ who found the amount of 
urine decreased, with a rise in specific gravity to 1033, 
indicating increased solids. 

On the other hand, Livierato and Predazzi* assert 
that thallin does not influence the quantity of urine 
passed, but tliat a single dose of 1 grains may cause a 
diminution of 5 grammes of urea in twenty-four hoars, 
and that still larger doses cause a still greater diminu- 
tion . 

Upon the amount of CO, given off by the lungs, a 
dose of 15 grains caused a decrease of 6 grains of COj 
for every 2 pounds of bodily weiglit. 

Robin' has studied the effects of thallin upon the 
urine very thoroughly, using as subjects for his research 
i old men of from 61 to 68 years. All of th 
in perfect health, altiiough 2 of tbem showed slight 
evidences of arterial sclerosis. The doses used were 
from 15 to 45 grains, and the estimations were made 
of the uric acid, potash, sulphur, and phosphorus 
compounds. 
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Upon the quantity of the urine, Robin found that 
the general tendency was to decrease the amount ex- 
creted daily, and out of 5 experiments there was only 1 
which was not so influenced by the drug. After the 
drug was stopped the quantity of urine returned to the 
normal amount or above it. 

Rather curiously, the statement is made that the 
specific gravity of the urine is lowered by the drug, 
although the amount of urine is decreased while the 
drug is taken. After the drug is stopped the specific 
gravity returns to normal. The amount of nitrogen 
eliminated is always diminished by thallin and the uric 
acid is also similarly decreased. In regard to the influ- 
ence of thallin upon the phosphoric acid thrown off, 
Robin reached contradictory results, for in 2 cases this 
acid was decreased and in 2 increased. The sulphates 
were at first diminished, then increased, and the carbolic 
acid of the urine diminished during the use of the drug, 
but increased later on. 

Robin believes that the formation of nitrogenous 
substances from tissue break-down is increased by the 
drug, but that their elimination is decreased, and that, 
in consequence, the drug is a dangerous one. 

The drug is rapidly absorbed and rapidly eliminated 
by the kidneys as a combined sulphate, even when given 
in excess. 

According to von Jaksch,i the addition of per- 
chloride of iron to the urine produces an emerald-green 
color, and this reaction may be obtained as early as one- 
half hour after the introduction of the drug into the 
mouth, while by forty-eight hours all the drug is elimi- 
nated, according to Jaksch. Maragliano, however, found 

1 Wiener MecL Wocbensclirif t, 1884, No. 48. 



nearly all of it eliminated in ten hours and none of it 
present after twenty hours. 

CoNCLuaiONS AS TO THE Physiological Action of 
Thallin.— 1. Thallin causes a slight fall in normal bodily 
heat. 

2. Tliftllin would seem to lower febrile temperatures 
by increasing heat dissipation. 

3. On the circulation the drug has a alight depress- 
ant effect, but this is of little moment. The fall of 
pressure occurring after large doses is due to a 
depression of the heart and vasomotor system. 

4. Thallin in tlie annouut of a 1-per-oent. solution 
possesses antiseptic power. 

5. Given for a long time in toxic doses, it produces 
death, with internal congestions and degenerative 
changes in the kidneys. The blood-corpuscles are 
decreased in amount. 

6. Upon tissue waste thallin exercises an inhibitory 
influence, according to some observers, and an acceler- 
ating effect, according to others. The urine is generally 
decreased in amount. 

7. The drug is rapidly eliminated. 

Clinical Evidence. 

There are three salts of thallin, — the snlphate, the 
hydrochlorate, and tlie tartrate. All of them are much 
alike in general appearance and taste, but the sulphate 
is the salt most commonly employed in medicine. 

Given to man in a healthy state, they produce an 
unpleasant taste, but no oUier ill effect, unless the dose 
has been very large ; the ordinary amount of from 1 to 
11 grains scarcely produces any signs at all. Aeconling 
to Maragliano, as much as 6 grammes may be taken in 
six hours without producing any gastric disturbanoe. 
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Buzzing in the ears ma}'^ come on from large doses, and 
poisonous amounts produce labored respiration, deep 
C3'anosis, and coma. 

The only study of much value that we have is that 
of Maragliano, made upon healthy persons. He found 
that in apyretic individuals the arterial pressure does 
not present appreciable modifications under its use, save 
that for the first hour after its administration there is 
a slight tendency to rise, and in the second hour to fall. 
On the heart he thinks thallin acts as a tonic, rather 
than as a depressant. These results have been confirmed 
by the writer and by Pisenti upon the dog and rabbit 
(see ** Experimental Evidence"), and are undoubtedly 
correct. 

Fever. — ^^The chief students of the action of thallin 
upon fever in the human being are its champion, Jaksch,^ 
Maragliano,* Griffith,^ Minot,* Nothnagel,* Ehrlich,® 
and Laquer, as well as Guttmann, Welt, Demuth, 
Oppler, Stegen, and others, among whom may be men- 
tioned Demme and Jaccoud. The studies of Minot 
seem, owing to their American origin and care, worthy 
of special mention, as in reality outlining the general 
opinion and thought of practitioners on this side of 
the Atlantic. Minot found that thallin acted most sat- 
isfactorily and with the most lasting effect when it was 
given at, or just before, the end of the fastigium. The 
effects of the drug were alwaj^s most favorable, sweating 
and vomiting occurring but a few times, while in many 
instances the patient, previously restless and delirious, 

» Wiener Med. Wochenschrift, 1884, No. 48. 

• Gazetta degli Ospitali, July 5. 1885. 

• Annual of the Universal Medical Sciences, 1888. 

^ Transactions Assoc, of American Physicians, 1887. 
» Allgemeine Wiener Med. Zeitschrif t, 1887. 

• Berliner klin. Wochenschrift, Nos. 61, 62, 1885. 
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became tranquil and quiet. It ytas also found by Minot 
tlint the drug exercises no appreciable influence upon 
tlie duration of tlie disease in typhoid fever, and Le 
concludes tliat it is sufficieutly harmless to be given to 
very young children, 

Tlie autlior's experience with tliallin is too limited 
to admit of liis speaking authoritatively concerning it, 
and he will therefore ouly state that it has always 
seemed to him far less useful in fevers than many of the 
other drugs of its class. The fact that its action is so 
transient, — only lasting two or three hours, as a rule, — 
the necessity oF its frequent dosage in consequence, and 
its liability to nauseate the patient, by reason of its 
taste and action on the stomach, are all against it. 
That it acts quite as rapidly, if not more bo, than anti- 
pyrin and antifebrin, there can be no doubt. It haa 
been found, too, that the sweat is often very excessive, 
although there are some ohseiTers who assert that in 
children, particularly, this symptom is often absent. 
Jaccourt thinks that so many people have an idiosyn- 
crasy to its use that small doses should always be used 
at first. 

Owing to the transitory effects of the drug, repeated 
administrations of the remedy are necessary, and, 
as this fact was first pointed out by Ehrlich, tlie term 
" thallinizfltion of Ehrlich " is frequently heard of 
at the present time wlien tlie drug is spoken of. The 
doses should be given hourly, in the amount of ^ to I 
grain, or even 2 grains, to adults whenever it is desired 
to thallinize a case. In every instance its action should 
be carefully watched. 



PHENACETIXE, OR ACETPHENITIDIN. 

EXPEKIMEMAL EVIDENCE. 

j The discovery on the part of Hinsberg ami Kast^ 
'that a compound known to chemists aa acetphenitidin 
poaaesaed antipyretic powers led them to employ the 
drug in cases of disease. 

Unfortunately, our koowletlge. of its pliysiological 
action is most limited, and until very recently it has 
been almost entirely confined to the original studies 
made upon animals by the investigators just named. 

Heat Fdnotions. — Fortunately for our knowledge of 
the influence of phenacetine upon heat functions, Ott,' 
of Easton, Pa., has carried out and published an appar- 
ently thorougli research upon this question, and, as the 
calorimeter was used, his conclusions may be accepted 
as correct. 

As a result of these studies we now know that phen- 
acetine lowers febrile temperature by decreasing heat pro- 
duction witli an accompanying decrease in heat dissipa- 
tion. That these results are due to an action upon the 
nervous heat-centres is proved not only by our physio- 
logical knowledge, but by the fact that the febrile process 
■was produced by pnncture of these centres, and that no 
change occurs in the blood -pressure, under the influence 
of the drug, to account for any vasomotor palsy, with 
resulting loss of heat. 

CiRCDtATioK. — Upon the circulation phenacetine acts 
with comparatively little power, and it requires large 
1 dosea to produce toxic efl'ccts. 
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In the following tracings (pages 116a to 116e) this is 
very evident, and it will lie seen that even the largest 
dose given had no great effect upon tlie pulse-rate or 
blood-pressure, even though the amount used was ex- 
ceedingly large when compai-ed nith the size of the 
animal. The same facts have been noted in man, and 
they are undoubtedly correct. 

Blood. — When doses of from 15 to 30 grains of 
phenacetine are given to dogs, or any of the lower ani- 
mals, the blood soon becomes darkened in hue, but no 
important symptoms seem to be produced. It has been 
proved by Hinsberg and Kast that this darkened blood 
is due to the presence of mcthffimoglobin, but they also 
assert that the spectrum band of this altered compound 
is often absent on examination, even though the blood 
be dark. The reason for this absence is easy to discover 
when we remember that the spectrum of methwmoglobin 
does not appear unless this compound is present in 
excess, and, as a consequence, only very large doses of 
plienacetine can produce it in sufficient amount to be 
spectroscopically recognized. The very fact that the 
drug is so closely allied to antifebrin shows it to be 
capable of producing methiBmoglobin, and we can rest 
assured that, while phenacetine is harmless in its influence 
on the blood in ordinary quantities, in very large toxic 
doses it acts destructively upon this tissue of the body. 

Neevocs System. — The only studies of the physio- 
logical action of phenacetine upon the nervous system 
oF animals with which tlie writer is acquainted are those 
which he has performed himself, an example of which 
here follows r — 

Frog; weight, 3 ounces. 
10.45, Gave 1 grain of phenacetine into posterior 
lymph-sac. 
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10.50. Became quiet and somnolent. Moved slowly on 
irritation. Reflexes somewhat heightened in 
activity. 
10.52. Reflexes are decreased. Blood is dark and 
venous-looking. Skin on inside of thighs is 
discolored. Animal breathing very faintly. 
10.58. Dead from respiratory failure. The heart gives 
sometimes an abortive beat. 
In order to determine the cause of the loss of reflex 
action noted in this and similar experiments, other 
frogs were now given doses of the same size, the artery 
of the left leg being tied to protect that member. The 
same symptoms ensued as before, and the protected leg 
seemed as much affected as the unprotected limb, point- 
ing to the spinal cord as the part affected. This was 
further confirmed by the injection of a small amount of 
the drug into the leg of the frog, the blood-vessels being 
tied. It was then found that this limb responded as 
well to stimulus as the other, proving that the nerve- 
trunks were unaffected, and that the failure of reflex 
activity must be spinal in origin. 

The increase of reflex activity noticed at first de- 
pends solely upon an indirect action of the drug upon 
the cord, and not upon a direct effect ; that is to say, the 
primary increase of reflex activity is due to the changes 
in the blood, and not to an effect directly exercised upon 
the nervous protoplasm. That the sensory side of the 
spinal cord is more affected than the motor, is proved 
by clinical as well as experimental observation. 

Urine and Elimination. — When as much as 45 
grains of phenacetine are given to a dog the urine be- 
comes strongly yellow, but not particularly dark ; and it 
has been found by Hinsberg and Kast that chloride of 
barium shows no sulphuric acid, but that boiling with 
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Lydrochlorie acid gives n copious precipitate of salts, 
wliicli, accordingly, must exist exclusively in paired con- 
ditiona or comUua lions. Copper oxide, wlieii added to 
such urine, is reduced by prolonged boiling, and it Ima 
nlso been found that the urine rotates light half a degree 
to tlie left. 

Miiller^ asserts tliat tlie addition of a solution of 
perchloride of iron produces with such urine a reddish- 
violet hue. 

The use of phenaeetine in man, liowever, seems to 
cause a dark-yellow color of the urine, and the indo- 
phenol reaction can readily be obtained after 9 grains of 
tlie drug are given. 

A very important point, (Vom a clinical stand-point, 
is the fact tliat this urine often gives the reaction for 
sugar with Febling's solution, and for this reason the 
physician should be ou his guard, lest he be led into a 
mistaken diagnosis of diabetes. 

Toxic Effect. — Tiie toxic effect of phenaeetine is 
only produced when very large amounts are used. 

Dujardin-Beauinetz' states tliat he lias given as much 
as 37^ grains to a rabbit of 5 jionnds without any toxio 
effect, and Miarachi and Eifal^ also gave to a chicken 
18 grains without any signs of poisoning. They have 
also given 30 grains to animals for every 2 pounds of 
body-weight without bad effects. 

CoNCLirsioNB AS TO Physiologic^il Action op Phen- 
ACETiNE. — 1. Phenaeetine lowers normal temperature, 
and in fever lowers the pyrexia by decreasing the pro- 
duction and dissipation of heat. 

3. Upon tlie heart and circulation the drug has a very 
slight influence. 

' BerliDBr klin, Wochensclirift. Nn. SO, p. 618. 
> BridBh Mcriical Jnarnal, Mnrm 9. 1^. 
• Sua G^n. de ITi^rap., June, 1888. 



118 Fever: its Pathology and Treatment, 

3. Enormous toxic doses cause the blood to become 
dark and grumous, and change the haemoglobin into 
methaemoglobin. 

4. On the nervous system the drug exerts a distinct 
quieting influence by depressing the spinal cord, par- 
ticularly on its sensory side. 

5. The urine may become dark yellow under its 
influence, and cause a reaction with Fehling's solution. 

6. How the drug is eliminated we do not know. 

Clinical Evidence. 

Our knowledge concerning the influence of phen- 
acetine upon the human body in disease may be divided 
into two separate parts, in much the same manner that 
we divided the discussion of antipyrin, namely, its use 
as an antipyretic and as an analgesic. 

Like the other members of the antipyretic group 
which are blessed with this double action, the antipy- 
retic influences of phenacetine were first observed, and 
will, therefore, be spoken of before its analgesic powers 
are considered. 

The employment of this drug in medicine was first 
attempted by Hinsberg and Kast,^ who, from the begin- 
ning, spoke of it in the highest terms of praise. They 
found that it seldom, if ever, caused serious untoward 
effects, and that its power over fever in the dose of from 
3 to 8 grains was quite extraordinary. Very shortly 
after the paper of these writers appeared, Kobler^ pub- 
lished the report of its use in some 50 cases in the clinic 
of Bamberger, of Yienna, the febrile affections being 
tuberculosis, pneumonia, typhoid fever, pleurisy, and 
several other diseases of like character. He found, as 

» Centralblatt fiir die Wissenschaften, No. 9, 1887. 
* Wiener Med. Wochenschrif t, 1887 ; or Centralblatt fiir die Gesammte 
Therapie, August, 1887. 
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have most of Lis successors, that the fall of fever does 
not occur for nearly half an hoiti' aftei the dose is taken, 
and contiuues for from four to eigUt hours afterward. 

Aa a general rule, sweating was not noted as being 
present to any great extent, but in phtliisis and advanced 
typlioid fever there can he no doubt but that chilliness 
and subnormal temperature may be caused. Cyanosis 
and vomiting did not occur in a single one of Eohler's 
oases. In a very instructive case of pneumonia, due to 
septic infection in a patient of 20 years, phenacetine not 
only lowered the fever, but, in addition, decreased, to a 
large extent, the blood in the ui'ine, and did not, in the 
sligliteat degree, influence the kidneys unfavorably. 
That the drug has power is evidenced by the fact that 
Kobler used it only when the temperature rose as 
high as 103"^, 104°, or 105° F., and in these eases the 
temperature fell not less than from 3 to 5 degrees. 

It is very important to remember that morning doaea 
of pitenacetine seldom have as powerful an influence as 
evening doses. Two morning doses are only equal to 
one evening dose in most cases, and it is generally found 
better in phthisis to give the drug about noon, to pre- 
vent the evening exacerbation of temperature than to 
resort to it at a time nearer the pyresial period. These 
conclusions of Kobler have been confirmed by Heppe' 
in a long series of studies, and the latter also points 
out the deleterious excess of apyrexia which sometimes 
comes on in debilitated cases of phthisis which take the 
drug. 

One of the advantages of having several drugs be- 
longing to one class is the benefit often derived from the 
nse of one where another has failed. Thus, Huber" 
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found that in several instances phenacetine was successful 
where antipyrin had not acted, and believes it to be the 
more powerful drug of the two, — a conclusion also 
reached by Hensner,^ who thinks that 15 grains of 
phenacetine are equal to half as much antifebrin and to 
30 grains of antipyrin. Lepine,* who has done so much 
with the other antipyretics, also believes it to be su- 
perior to them all, and in this Guttmann^ is largely of 
the same opinion. Similar results to those so far 
named have also been reached by Gueorguievski,* Mis- 
rachi and Rifal,* Suckling,® Mays,^ Roe,® and Riimpf,* 
as well as Greenfell,*® MUller,*^ Zannas,^* Perera, 
Fesce,*® and Cesari and Burrani.^* 

One of the most thorough and careful studies, other 
than those which have been named, is that of Cattani,^* 
of Milan, who has used phenacetine in over 50 cases of 
all kinds, and whose conclusions are well worth reading. 
He found that not only does phenacetine readily reduce 
pyrexia, but also that it acts more favorably when the 
fever is high than when it is low, and that the arrival 
of the temperature at the normal is not accompanied 
by the evil after-effects so often observed with other 
antipyretics. 

• Therapeutiscbe Monatshefte, p. 103, 1888. 

• La Semaine M^dicale, December 21, 1887. 

» Deutsche Medicinal-Zeitung, July 12, 1888. 

• Bulletin G^n. de Th^rapeutique, May 30, 1888. 

• Ibid., June 15, 1888. 

• British Med. Journal, April 28, 1888. 
» Medical News, August 20, 1887. 

• British Medical Journal, May 26, 1888. 

• Berliner klin. Wochenschrift, June 4, 1888. 
" Practitioner, May, 1888. 

*» Therapeutische Monatshefte, August, 1888. 

^* OazeUe M^d. de r Orient, June 30. 1888. 

1* Le BuUetin M^icale, May 30, 1888. 

»* Bulletin G^n. de Th^rapeutique, June 15, 1888. 

«• Gazetta Medlca Italiana Lombardia, 1888, No6.89 to 4S, 



I^enacetine .■ Clinical Svidence. 



121 



Fflulkner,^ of the Bombay Army, haa studied 
pheiiacetine, and he flnda in most instances that its 
action is most favorable in tiie pyrexia of malarial 
affections. He concludes that in pbenacetiue we have 
a most useful medicine in the treatment of cases so 
commonly seen in India and other tropical countries, 
namely, those intermittent and continuous fevers which 
sometimes act with surprising rapidity and violence 
both as to their temperature and systemic influence. 
He thinks that though plienacetiue does not always act 
in proportion to its dose, no disagreeable effects follow 
its employment whatever, even though larger doses than 
necessary are used. Rohden^ has come to a similar 
opinion, but Warfringe^ has denied tiie correctness of 
this belief. It has also been fonnd that in typhoid fever, 
while the drug does not cure, it successfully combats 
the fever, diminishes the headache, and clears the mind. 
In croupous pneumonia the drug lowers the fever, but 
does not alter the course of the disease, although it 
diminishes the pain and relieves the dyspncea. 

The conclusions which the writer has reached are 
identical with those named above. He has found the 
drug to be possessed of powerful antipyretic influence, 
and to be useful in nearly all the fevers in which anti- 
pyrin can be employed. At the same lime, he does not 
look upon it with the same degree of confidence that he 
does the older drug, when he is anxious to relieve a 
fever which seems dangerous and worthy of rapid and 
certain reduction. 

Nervous System. — Among those who have found 
phenaeetine of value in the treatment of pain may be 

■ Indian Medical Gazette, AugasC, 188S. 

■ D«aUche Medlcin. Viroahenselirlft, Uay 3, 1888. 

■ Bygela. Htockliolm. Angust, 1888. 
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HART BnOWTNO THAT ANTirVBIN 18 MUBB ' 
REUUCIHO FEVtU TUAN PllKSACETlNE. 
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named Ott,^ Muller,^ Heppe,^ Hottenstein,* Pesce,* Ce- 
sari and Burrani,® Guttmann/ Michaelis,® Gueorguiev- 
ski,* Rumpf,^® Heusner,^! Zadok and Nessim,** Mis- 
raclii and Rifat,^^ Dujardin-Beaumetz,^* Preston,^* 
Rabuski,^^ Cattani, ^^ and Gaiffe.^® 

As an antineuralgic, in migraine and in ordinary 
headache from ej^e-strain, in tabes dorsalis, in intercostal 
neuralgia, and in rheumatism, phenacetine undoubtedly 
brings relief very rapidly, and does so even when anti- 
pyrin has failed. In the acme of whooping-cough 
Michaelis has seen it take the place of antipyrin. 
Indeed, it would seem as if the drug rivaled antipyrin 
in its nervous influences. 

Gaiffe found it relieved the pain of gastralgia and 
did good in nervous polyuria. Thus, in a case of the 
latter disease, the excretion of urine fell under phen- 
acetine from 215 ounces to 140 ounces per day. 

The following words of Dujardin-Beaumetz seem 
worth repeating here without any excuse being made 
for their interpolation, and, coming from such a dis- 
tinguished French writer, are worthy of consideration. 

• Prager Medicin. Wochenschrift, October 3, 1888. 
' Tberapeutische Monatsbefte, August, 1888. 

• Ibid., AprU, 1888. 

• University Medical Magazine, January, 1889. 

• Le Bulletin M^dicale, May 30, 1888. 

• Bull. G^n^rale de Tb(?rapeutique, June 1.5, 1888. 
^ Deutsche Medicinal-Zeitung, July 12, 1888. 

• Ibid. 

• BuU. G^n. de Tb^rap., May 30, 1888. 
"Berliner klin. Wocbenscbrift, June 4, 1888. 
" Tberapeutische Monatsbefte, p. 103, 1888. 
^3 Gazette M^d. de r Orient, June 30, 1888. 

" BuU. G^n. de Tb^rapeutiqne, June 16, 1888. 

" British Medical Journal, March 9, 1889. 

" American Medical Digest, April 15, 1889. 

" Deutsche Med. Wocbenscrift, No. 87, 1888. 

^^ Gazetta Medica Italiana Lombardia, 1888, No. 39. 

" BuUetin Gen^rale de Tb^rapeutique, 1888, p. 71. 
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" But it is above all as an annlgesic that plieiiacetlne 
outrivals its predecessors. Wliile it is quite as power- 
ful as autii>yriii and acetanilid, it does not eause tlie 
pain in tlie etomacli, or the Bcarlutinit'orm rash of the 
former; nor does it give rise to the cyanosis of the 
latter. However prolon<;ed may be its administration, — 
and I have given it for montlia in doses of 1 to 2 
griiiumes (15 to 30 grains) per day, — I have never ob- 
served any bad effect. I have used it for tlie relief of 
every form of pain (neuralgias, migraine, rheumatic 
pains, muscular rlieumatism, acute articular rhenma- 
tism, the lightning paina of tahes, etc.), and alwajs with 
the best results. Further, in cases of hysteria, and of 
hysterical or neurotic pains, phenacetine has seemed 
to produce better effects than the bromides; it calms 
the excitability of the nervous system, and in some 
oI>stinate cases of nervous iiigomnia it produced sleep. 
Fheniicetine seems, therefore, to be not only au analgesic, 
but a narcotic." 

The results of the writer's trials of phenacetine in 
the wards of the St. Agues Hospital are entirely confirm- 
atory of these opinions, except in so fiiv as any narcotic 
effects are concerned. 

The two following cases illustrate the activity of the 
drug in relieving pain :— 

Case 1.^ A. 0., aged 48 years; laborer. Suffers 
from chronic myelitis and much pain about small of 
back. Sometimes has " girdle-pains " of a severe char- 
acter, which last for & week at a time. 

Ordered 4 grains of phenacetine throe times a day, 
with an almost complete relief from the pain. Anti- 
pyrin did no better, but as well, for him. 

Case S. — B. E.,male; laborer; also snffeilng from 
chronic myelitis, with pain in the lumbar region and 
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" girdle-pains." Two grains three times a day relieved 
him completely, and the dose was first reduced to twice 
a day, and then to one dose at night. Of course, the 
progress of the disease was not checked. 




Originally introduced into medicine for tUe purpose 
of acting as an antipyretic, salicylic acid is rarely em- 
ployed for that purpose to-day, being nlmost solely used 
for its antirheumatic power. That the drug does 
possess antipyretic influences to some extent lias been 
proved over and over again, but it has nlso been found 
that, compared ivith the newer antipyretics, it is very 
weak. 

While the propriety of considering the drug as an 
antipyretic may be qnestioned, the writer has done so 
because it seems best to include the good and the bad, 
in order that tbe distinction may be the more marked. 

Experimental Evidence. 

Genebal ErjECTS. — When salicylic acid ia given in 
sufficient dose to a normal man it produces a con- 
dition of ringing in the ears closely resembling tliat 
caused by large doses of quinine. If this symptom 
is not present it may be replaced by buzzing or belt- 
like sounds, or loud reports quickly following each 
other. The face may be somewhat flushed and the eyes 
slightly blood-shot. If the dose used be still larger, these 
symptoms are naturally much increased. Tlie ringing 
in the ears goes on to total deafness and dimness of 
vision ; amblyopia of a complete type and profuse 
sweating and exhaustion may assert themselves, and 
the temperature of the bodj' is usually subnormal. 

The symptoms juat detailed are those of large, non- 
toxic doses, and do not include those seen in truly 
poisoned patients. In this class the auiblj-opia is fol- 
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lowed by ptosis, more or less marked, by wild, inco- 
herent delirium, of either a melancholic or cheerful type, 
and by irregular respiratory movements. By and by, 
the delirium becomes more quiet and the patient or 
animal slips gradually into a coma, from which nothing 
can arouse him. The pulse is now slow and weak, or 
fluttering in its powerlessness, the urine is passed, 
along with the faeces, involuntarily, and is of a peculiar, 
greenish hue, pathognomonic of the presence of the 
drug. The cause of this color will be spoken of later on. 
In dogs death ensues amid convulsions and dyspnoea, the 
fatal result being brought about by failure of respiration. 

Heat Functions. — The administration of salicylic 
acid to an animal having a normal temperature nearly 
always has the effect of lowering the heat of the body 
a fraction of a degree at least. Not onl}'^ has the writer 
found this to be the case in man, but in animals also, 
and in this he is confirmed by a large number of other 
investigators both in this country and abroad. 

The following experiment represents fairly well the 
results reached by me in several experiments on rabbits. 

Experiment, — Rabbit; weight, 3 kilos; gray; full 
grown. 

10.35. 
10.40. 



10.45. 
10.50. 
10.55. 
11.05. 
11.15. 
11.25. 
11.35. 



Bectal temperature, 
it 



Rectal temperature, 102.5 

Gave hypodermically 2 grains of salicylic acid. 

. 102.5 

. 102.4 

. 102.25 

. 102.1 

. 101.8 

. 101.3 

. 101.3 
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Confirmatory of these experiments are those of 
Gedl,^ North,* Chirone and Petrucci,^ all of whom 

» Centralblatt fiir die Med. Wissenschaften, 1876, p. 403. 

• Practitioner, xxiii, 184. 

• Commentario Cllnica di Pisa, January and February, 1878. 
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Btate tbat moderate doaes of aalieylic acid lower normal 
bodily temperature. It ia true that in Qedl'a experi- 
ments npon mtin the result was not constant in every 
case, but tlie changes noted by North were very msirkeil 
indeed, fur lie found that the dru<r aUeolutcly prevented 
the rise of bodily heat usually consequent upon severe 
muscular effort, Tlie experiments of the writer were 
ftH performed on rabbits in perfect healtli to the ninnl>er 
of five, and showed a constant fall of tem|)eratnre 
amounting to a fraction of a degree or more. Using 
dogs and rabbits, CLirone and Petrucci also found such 
a fall to occnr. 

The effect of larger, almost toxic, doses of the drug 
upon tempersiture iu LealtL is not constant, and it is tUia 
which has given rise to the assertions made by some 
writers that the temperature was not depiesse^l by sali- 
cylic acid, but even raised. Tliat these statements are 
based upon accurate observation cannot be gainsaid, but 
it will be found on examination of the jiapers that the 
doses employed by all were not the same. Chirune and 
Petrucci recognize this fact, and state tbat poisonous 
amounts may raise the bodily heat rather than lower it, 
and in this they are confirmed by the results of Germain 
S^e.i who found tbat as much as 150 grains had little if 
any depressing effect. Aside from this, it is but fair to 
state that Danewski found the action of ordinary 
amounts identical in the dog and man, and that Fnr- 
bringer,' iu a similar line of invcRtigation, reached cor- 
responding results. Iti view of the studies of tlie 
writer, whose animals were free to run about, and, iu 
view of those of Getll and North, it is justifiable to 
reach the conclusion that, while the action of salicylic 



ISO Feoeri its ethology and Treatynent. 

acid on normal temperature is not always constant, tlie 
tendency of small doses is to act as a depressant. 

The manner in which tliia fall occurs is not posi- 
tively known, and ia difficult of discovery owing to the 
small variation produced ; but the writer, in a series of 
studies, came to tJie conclusion that it resnited from 
decreased heat production and dissipation. He be- 
lieves, however, that this conclusion is not to be taken 
as entii'ely correct, since his results hardly snpport his 
deductions, owing to the slight fall which ensued after 
the doses whicii were used. 

Upon the fevered animal the drng always tends to 
act as an antipyretic, as has been proved a great 
number of times by clinicians and experimenters. 
Tlias, Furbringer produced septic fever in rabbits, and 
found in 9 cases a distinct lowering of the temperature 
after the administration of tJie drug, the dose varying 
from ^ to 3 grains. The fiiil occurred in from four to 
six hours after the drug was given. The same results 
were also readied by liim in the case of two rabbits who 
were fevered by a pyaemia due to the injection of pus 
under their skin. On other animals who were fevered 
by inunctions of croton-oil the drug had little effect. 

The writer has found, however, that small doses have 
no influence over the fever produced in dogs by the in- 
jection of pepsin, probably because his doses were too 
small. His calori metrical experiments on this question 
are of little value owing to tliis fact, but, so far as he 
can judge, tlie full is due to diminished lieat prodactiou 
and dissipation. 

Zimmermann' found, in some experiments on rabbits 
canied out in the Pharmacological Institute of Greifa- 
vald, in which fever had been produced by the injec- 

> Arcblv l&i EiperimenC^ ptuim. und Pathologie, 18TS, p. 318. 
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tion of putrid substances, that enlicylic acid, given by 
the mouth or subcutaneous ly, produced virtually no 
antipyretic effect. 

Circulation. — Our knowledge of the inflaeuce of 
salicylic acid on the circulation Iiaa been in the past 
confused and uncertain, and the writer has, therefore, 
thought it well to perform a number of experiments in 
regard to tliese points, the results of which may be seen 
in the following tracings (pages 132a to 133rf). 

From these it would appear that in moderate amount 
the drug does not depress the pulse-rate or arterial 
pressure, but if, by chance, it comes in contact with the 
heart in large amounts or very suddenly, it depresses 
that viBCns. T Ilia ia confirmed by the assertion of Chi- 
rone and Petrucci, namely, that in the frog the heart- 
beats are diminished somewhat, while in the mammal 
tiiey may be unchanged, or slowed, or accelerated. 

Further than this, Oltremare' has found that the 
drug increases the arterial pressure and pulse-force, us 
has also Danewski.' The rise of pressure noted by 
them was due to stimulation of the heart aud vasomotor 
centre, for the rise did not occur if previous section was 
made of the spinal cord. The author has confirmed 
these studies, as may be well seen in the tracings. 

When a dose amounting to 3 grains is injected into 
the jugular vein of a dog of 21 pounds, there is a fall 
in pressure and pulse-rate of a very marked degree. 
Tliis has been confirmed by Kobler,' and also by Oltre- 
mare and Danewski, who have found that the action is 
exerted directly upon the heart. 

Although tracings taken from the surface of a blood- 

' Th*se de Parin, 1881). 

• Arlieiteu A. PhannacQl. LaUofat. Muslcau, 1, 190. 

> Ceatialblatt flU die Ued. WisEeu.. ISTfl, pp. ISS, UQ. 
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vessel can be made to show almost anything, and are, 
therefore, not of much value, it is proper to notice here 
the studies of Maragliano^ with the sphygmograph, 
who also used the sphygmomanometer of Basch upon 
patients under salicylic acid. He asserts that his 
results showed a rise of blood-pressure and pulse-force 
whenever the drug was used in moderate quantity. 

Tissue Waste or Bodily Metabolism. — The knowl- 
edge which we possess in regard to the influence of sali- 
cylic acid or its compounds upon the tissues of the 
body is, to say the least, meagre. The most reliable 
information is that of Wolfsohn,* who has found that 
under its influence the nitrogenous elimination is con- 
siderably decreased. On the other hand, Germain S^e^ 
states that in gout the uric acid thrown off by the body 
is very greatly increased and the quantity of urea 
remains unaffected, — a result which, if correct, is, to say 
the least, curious and inexplicable. 

The studies of Lecorche and Salamon upon patients 
suffering from rheumatism show a primary increase 
of great extent in the excretion of urea and uric 
acid, followed by a diminution which, in its fall, may 
pass below the line maintained before the drug was 
used. Thus, they found that in acute rheumatism the 
increase lasted three or four days ; in subacute rheuma- 
tism one or two days, with an excretion of phosphoric 
acid, which was at first increased, then lessened. These 
results have also been largely confirmed by Carl Vir- 
chow,* who, in using dogs, found the nitrogenous elimi- 
nation increased by salicj'late of sodium. 

» Zeitscbrift fur klin. Med., 1884, viii, p. 248. 

^ Inaugural Dissertation quoted in Centralblatt fiir Medicinische 
Wissenschaften, 1877, p. 30. 

• Bulletin de rAcad^inie de M^decin, 1877, p. 697. 
^ Zeitsclirift fiir Physiolugische Chemie, vi, p. 78. 
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Nehvoub System. — That salicylic acid has quite a 
diBtiuct influence over the nervous ayatem cannot he 
denied, but tliat this inQiience in any way affects its value 
in fever or rheumatism is very doubtful. In the lower ani- 
mals, after poisonous doses, violent clonic and tonic con- 
vulsions ensue, arising, apparently, both from the bi-ain 
and spinal cord. The action on the nerve-tr units, both 
sensory and motor, seems to amount to nothing, and, 
unless tiie doses are quite toxic, no change in reflex 
action is nppnrent. 

Lahorde,' from studies ou the dog, affirms that only 
the centres in tlie i>erceptive portions of the brain are 
affected, but admits that some of the spinal cells may 
also be depressed, and in this lie is coiiJirmed by the 
studies of Boehefontaine,^ who found in frogs that the 
drug acted as a paralyzant of the spinal cord. It is at 
once evident that the convulsions witnessed by S(?e are 
produced by larger amounts of the drug tljan caused 
the paralysis seen by Bochefontaine and Laboixle; in 
other words, the coma of advanced poisoning was at 
such a time asserting itself, but yet enough of the drug 
had not been given to produce convulsive seizures. 
Laborde gave as much as 60 grains to a dog, and found 
cutaneous antesthesia very well marked, but if he had 
given 120 grains he would subsequently, in all proba- 
bility, have obtained a convulsive attack. 

Respiration. — Here, again, most of our knowledge 
is derived from the studies of Kobler^ and Danewski.* 
The fii'st of these investigators noted that the drug, 
when injected into the Jugular vein, caused n primary 
quickening of the respiratory movements, followed by 

UuUetiii de Thdrapentlque. nClK, p. 270. 
I.e ProerbB M^dlcala. 18T7. ji. B3D, 
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B. slowing wliicli placed them below the normal rate. 
These concliisioDS have also been found correct by 
Daiiewski, who, with Kobler, found that section of the 
vagus neiTea during the time the respirations were 
slowed caused a still further reduction in respiratory 
rate. 

Dauewslii found, too, that if the vagus nerves were 
cut before any drug was given, the primary acceleration 
was almost absent. He concludes that the respiratory 
changes are reflex in character and dependent upon irri- 
tation of the terminal afferent filaments of tlie nerve in 
the pulmonary tissues. As to whether tlie drug affects 
the respiratory centre directly, we have no positive 
evidence. 

Of two things, however, tiiere can be no doubt : first, 
that even very large medicinal dosea only affect the 
respimtion but slightly, if at alt ; and, second, tliat poi- 
sonous doses in sufficient amount to kill do so by de- 
pression of the respiratory centre. 

Absorption and Elimination. — Salicylic acid is ab- 
sorbed very rapidly, indeed, by the body, whether it be 
in any of its combined salts or not. Not only ia this 
true, but it is taken up with great rapidity by the skin 
and mucous membranes, and may even be administered 
to patients by applications to such surfaces. The writer 
has tre.ited acute articular rlieuniatism on several occa- 
sions, when the stomach was disturbed, by inunctions 
of the acid rubbed up with vaseline; and Randolph has 
shown tliat the oil of gaultheria {salicylate of methyl) 
may he inhaled from a sponge and appear in the urine 
in a few minutes. The absorbability of the drug from 
tlie sound skin has also been tested and proved by 
Drasche.' 

tt fur diirurgia, ISTfl, p. 777. 
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Salicylic acid is so insoluble in ordinary menstrua 
tliat it ja interesting to know how tlie digestive juices 
dissolve it, for, altliongli tliey seem to possess great 
power aa solvents, tlieir i t o n st be exceedingly 
rapid to enable the drug to ipj ear tl e urine so soon 
after its ingestion. At the prese t t me, however, ' 
there exists little doubt b t tlat sal cvHc acid is al>- 
sorbed as such, and at once tra sfor ned nto salicylate 
of sodium upon ita enti'ance into the blood. This 
thought ia not only confirmed by logical reasoning, but 
by tlie results reaclietl by Salltowski,' whicli were of an 
identical character in tlieir conclusions. Whatever of 
the acid escapes into the intestines probably is clianged 
into a salt before it ia absorbed by the alk:iUne juices 
there present. 

Though this ia the theory now most generally ac- 
cepted, it is by no means that which has been universally 
received in the past. Very early in tiie study of the 
drug, Biuz,' of Bonn, brought forth the theory that the 
acid is liberated iu the blood by the carbonic acid there 
found, but his reasons for this belief are so jworly sub- 
stantiated that they do not deserve more tlian a passing 
mention. He found that if carbonic-acid gas is passed 
through a solution of phosphate, carbonate, or salicy- 
late of sodium, which is then agitated with ether and 
evaporated to dryness, crystals of salicylic acid appear. 
As has already been pointed out elsewhere, the same 
result ought to be obtained if the blood of an animal, 
poiaoned by aalicylic acid, be shaken with ether; but 
this is not so. Thus, Feser and Friedeberger found 
that only enormous (instantaneously) lethal doses would 
give such a result. Again, iu a series of studies by 




J 



1 

186 Fever: its Pathology and Treatment. 

Kobler,^ upon this same point, it was found that no acid 
was yielded when poisoned blood was shaken with ether, 
unless that blood was venous in character, when, owing 
to the carbonic acid present, acid was yielded. It would 
seem probable, therefore, that the salicylic acid is not 
held, as is the case with quinine, in solution by the 
gases of the blood, but, by reason of its change in 
chemical form. 

Feser and Friedeberger believe that the drug is held 
in solution as an albuminate, and Farsky^ has confirmed 
this idea to some extent ; at least, he succeeded in prov- 
ing that the acid will form such a combination. This 
has been denied by Fleischer,® and, in consequence, the 
question as to this minor point is as yet undecided. 

The studies which have been devoted to the deter- 
mination of the manner of elimination of the acid, when 
once ^t is absorbed, have brought results at once more 
interesting and fruitful of general agreement. During 
the time that the question of the mode of absorption was 
worrying the minds of the physiological chemists, Fur- 
bringer and Drasche* found no trace of the acid in the 
faeces, saliva, bronchial secretion, or the sweat. Their 
conclusions have, however, been contradicted, probably 
correctly, by Mussy* and by Balz,® both of whom found 
the drug in the saliva. Outmont also found it in the 
serum of a blister. 

It has been found that elimination by the urine is 
very rapid indeed, occnp3ing only a few minutes, and the 
writer has confirmed the results of others on this point 

* Loc. eU. 

» Sitzb. d. k. Akad. d. Wissens., Ixxiv, Bd. U. 

* Medic. Centralblatt, 1876, p. 628. 

* Centralblatt ffir Chirurgie, 1876, p. 777. 

* Bulletin G^n. de Tb^rap., xiii, p. 818. 

* ArchiT f tkr HeUkunde, xviii, p. 60. 
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muny times. Balz records an interesting case of 
exstrophy of the bladder, in which salicylic i zed urine 
was detected dripping from the ureters within 8J min- 
utes after the ingestion of the drug. Byanow' has 
recovered it from the urine in twenty-five miuutea, and 
Ewald has seen similar cases. Any one can easily make 
studies upon himself by taking the drug and shortly 
afterward adding a few drops of a solution of the 
chloride of iron to his urine, when a purple hue will 
appear if salicyluric acid is present. 

Aside from the rapidity of elimination we must ex- 
amine as to the form of the drug when it escapes. 

Byanow found it altered into aalicylnric acid and 
salicin, and to a slight degree into oxalic acid. Stuart 
asserts that he has seen crystals of salicyluric acid in 
the urine even after small doses of the drug. 

Whenever salicylic acid or one of its compounds is 
given in excess, the urine becomes olive-green in hue. 
This ia said to be due to the presence of a chemical 
compound formed, not from the acid, but from its 
action with the juices and contents of the intestines. 
Aolfberg' and Robin^ insist that this substance is indi- 
can, or pyrocfttechin,* or that both compounds are 
present. 

AsTiBErtio Action. — The antiseptic power of salicy- 
lic acid far exceeds that of most other antipyretics, yet 
it by no means holds a place equal to the drugs com- 
monly used for such purposes. Acting in a much 
milder manner than carbolic acid or corrosive subli- 
mate, it prepares so poor a field for the growth of micro- 



■ (■entrBlhlatt fur Chirargie, 1877, p. 808. 

• Ceutsctie Arcbtv far kltii. Med., iv. ji. 4a 

• London Med. Beoord. 1S7T, p. t.51, 

• Bulletin Oe TAcmI. de M«d., im. p. £07. 
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organisms that they fail to multiply. Its power is 
antiseptic, while the influence of the others \%jgermicidal. 

Aside from the abundant clinical proof which we 
possess, a large number of experimental studies, sur- 
rounded by all the accuracy of the laboratory, have 
been carried out. Very early in its use in medicine 
Kolbe found that four-hundredths of a 1-per-cent. solu- 
tion prevented milk from souring to a very great extent, 
while Bucholzi has asserted that fifteen-hundreths of 
1 per cent, will prevent the development of bacteria in 
ordinary organic mixtures. He also found so small a 
quantity as 0.005 per cent, to possess distinct power, 
while 0.3 per cent, killed bacteria which were previously 
in a flourishing state. Experiments on the salic3'late of 
sodium showed it to be of almost equal value. Pri- 
deaux^ has confirmed these results in a very practical 
manner in regard to urine, finding that \ grain to the 1000 
of urine keeps such a liquid clear for fourteen days, al- 
though very inactive bacteria can be seen in three daj's. 
One grain per thousand almost entirely inhibits any 
change, and 1^ grains render the urine capable of being 
kept indefinitely. He also found, what many others 
have noted, that the urine of patients taking this drug 
remains sweet for a long time. A rather curious fact is 
that the addition of 3 or 4 grains of salicylic acid to 
putrid urine kills all the bacteria, but does not in the least 
destroy the characteristic odor. Similar conclusions 
to those of Prideaux have been reached by Me3'^er and 
Kolbe,^ and many others. 

Further than this. Miller and Kolbe have found it to 
prevent the action of emulsin and amygdalin, so inhib- 



" Arch, fur Experimental Path, und Pharm., Bd. iv. 

• London Practitioner, September, 1878, p. 177. 

* Journal f iir Prakt. Chemie, Bd. xii. 
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iting the development of hydrocyftnic acid. Miller also 
found the proteolytic ferment of pepsin Berioualy re- 
tarded in its action by the drug. 

Conclusions as to the Petsiological Action op 
Salicylic Acid and its Compounds. — Salicylic acid 
lowers normal Ijodily heat very slightly, but neverthelesB 
seems to possess some such influence. 

In fever it acts as a more or less powerFnl antipyretic 
according to its doae, the cause of the fever and its height. 

On the circulation the drag haa little elect in ordi- 
nary amounts, but if it comes closely in contact with 
the heart in concentrated form it acta as a paralyzant. 

While the evidence in regard to its influence over 
tissue waste is somewhat contradictory, it would seem 
probable that in health and disease the nitrogenous ex- 
cretion is increaseil, but afterwanl decreased. In very 
large poisonous doses it produces convulsions in the 
lower animals, preceded and accompanied by coma. 
The drug acts chiefly ou the brain and spinal cord, not 
on the nerves and muscles. 

Ordinary amounts quicken the respiration very 
slightly ; larger ones kill by depression of the respira- 
tory centre. 

As an antiseptic it possesses very considerable power, 
but no germicidal influence. 

Clinical Evidencb. 
That overdoses of salicylic acid are perfectly capa- 
ble of producing serious efl'ects has already been pointed 
out, and on the following pages the writer has collected 
a list of cases reported by various writers where patients 
taking the drug either bad bad symptoms produced by 
overdoses, or had auch an idiosyncrasy as to be equally 
seriously alfected : — 
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On looking over these tables we find that the follow- 
ing facts may be gleaned from them. 

In the first place it is evident that age has some pre- 
disposing effect, as may be seen from the following 
table : — 



Males, 




Females. 


1 to 10 years, 


1 case. 


1 to 10 years, 


1 case. 


10 to 20 




11 cases. 


10 to 20 " 


8 cases. 


20 to 80 




10 cases. 


20 to 30 " 


7 cases. 


30 to 40 




5 cases. 


SO to 40 " 


5 cases. 


40 to 50 




4 cases. 


40 to 50 " 


2 cases. 


50 to 60 




— cases. 


50 to 60 " 


— cases. 


60 to 70 




^ cases. 


60 to 70 " 


— cases. 


Adults, no age 




Adults, no age 




stated, 


• • 


3 cases. 


stated, . . 


5 cases. 



34 cases. 28 cases. 

It will be seen that the ages most commonly exhibit- 
ing untoward effects are from 10 to 40 years in both 
sexes, which is rather remarkable, since the old are so 
frequently rheumatic that one would expect to find cases 
between 50 and TO years. 

That sex exercises little effect is seen very well in 
the columns just given, although tlie males seem to suffer 
a little more frequently than the females, probably be- 
cause males more frequently have rheumatism, owing to 
exposure. 

The size of the dose producing evil effects varied 
very greatly ; sometimes it amounted to saturation of 
the system by prolonged administration of large 
amounts. In others it followed after as little as 60 
grains in one dose. Mild untoward effects, of course, 
followed smaller amounts. » 

The time of onset naturally varied with the mode of 
ingestion of the drug, and two classes may, therefore, 
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be f n d, those in which bail effects occurred after a 
s n le io e fliirt those in whicli the effects came on after 
many 1 rge doseR. In most of the former the symptoms 
c me n at once, while in the second series of caaes the 
t me ed too much to make it possible to draff 

CO ius o 3. 

Tl e s\ mptoma most commonly seen were collapse, 
p ofu e old sweats, giddiness, headache, and delirium, 
es]if: allj at night. This last symptom, with headache, 
was n o e common than all the rest. 

No esflct time of duration can be determined upon. 
In some cases the symptoms p.assed away at once on the 
withdi-awal of the drng, in others they continued for 
days, or, in those cases wiiere the lesions were serious, 
went on to death or a life of invalidism or clironic dis- 
ease, as in cases of retinal hiemorrhnges. 

Tlie results, so far as recovery or death is concerned, 
are encouraging, — only 7 deaths in 59 cases. It is to lje 
noted, however, that, unlike the deaths from the other 
antipyretics, where a serious disease, sufficiently severe 
to be capable of destroying life was present, in tliese 
cases the drug seems to have been largely, if not en- 
tirely, responsible for the fatal effect. On the other 
hand, it must be remembered that, as a rule, the doses 
given to tlieae cases were very large, and tiie drug con- 
tinued alter signals of distress had been displayed to a 
sufficient degree to make it proper to discontinue the 
medicament at once. 

The temperament and occupation of the cases re- 
corded are not eligible for study, owing to faulty 
reports. 

The diseases in which untoward effects manifested 
themselves were as follow ; — 
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Acute articular rheumatism, 48 Ophthalmia, 

<^ Rheumatism," ... 7 Erysipelas, . 

Diabetes, .... 4 Nephritis, . 

Fever, 2 Vaginal discharge. 

Chronic rheumatism, . . 1 Phthisis, 

Marasmus, .... 1 Typhoid feyer, . 

Pleurisy, .... 1 

Acute rheumatic cases are the most frequent chiefly 
because of the common employment of the drug in 
this disease, although it would seem probable that 
the alterations in the blood produced by the rheumatic 
poison may have had some effect, combined with the 
action of the drug. 

A very interesting review of a number of these 
cases has been contributed by Shaw, in Guy's Hospital 
Reports for 1886-8T, the patients having been inmates 
of this institution. 

The following table gives the statistics of the cases 
for 1881 and 1886 :— 

1886. 1881. 

No toxic effects mentioned, ...» 23 40 

Toxic effects, 49 62 

Delirium, 12 21 

Deafness, 2S 83 

Vomiting, 17 15 

Tinnitus, 13 16 

Headache, 21 12 

Epistaxis, 5 6 

Irregular or slow pulse, .... 9 4 

Albuminuria, 2 4 

Haematuria, 1 1 

Retinal haemorrhage, — 1 

Urticaria, . — 1 

There is one point to be remembered in relation to 
these cases of untoward symptoms. In a very large 
number of them the drug used was out of all propor- 
tion to the effect desired, and in some cases the dose 
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was pushed beyond the boundary of the medicinal into 
that of the poisoDouB, 

Tiie clinical evidence of the value of salicylic acid 
mny be divided into tliree parts, namely, as an antipy- 
retic, as an antiseptic, and as an antivheumatio. The 
first of these divisions naturally, in this instance, at- 
tracts us the most. 

The employment of salicylic acid as an antipj'retic 
was resorted to by Butt,' in 1875, and immediately after- 
ward a very large number of other clinicians hastened to 
record their observations upon it, among the first of 
whom may be mentioned Furbringer,^ Senator,' Jahn,* 
Nathan," Kiess," Oottdammer,' Bertholet," Weber," 
Steinitz,'" and Buaa," as well as Hiller,'^ Pel,'^ Wag- 
ner,'* Buch,i» Schiiltz,'« Molli," Fischer," and Wolf- 
berg.'" This list of names by no means completes the 
bibliography of the short space of less than one year, 
but gives a fair idea of the immense number of papers 
given us immediately on the introduction of the acid as 
an antipyretic. 

■ C'entnilblatt fardle Medidn. WUBcnBchaft, No. IB, 18TS. 

■ Jbid. 

• Berliner Medlcin. Gesaelachaft, Jane 2, 1^6. 

• Der Feldani. No. 1. 1878. 

■ DeutBche Zeitaehrift fnr Prakt. Med., Nn. 2, 1878. 

■ Berliner klin. WuclieDSClinIt, NoB. 50 aJid 51, 1875. 
' aid.. Mo. 4, 1876. 

■ Arelilv Iftr Heilhnndo, S und S Heft, 1S78. 
■Allgemeine Meil. Central. Zeitung, March 25-29, 1876. 

"/6W.. Feb.18, 1B7B, 

<'t)eutacbeAri:hif fur kiln. Med., Bd. xv. HeftSiuidS. 

" Ibid., iH 1S76. 

»■ Ibfd., Bd. ivii. 187S. 

" Jonrnal fiit Prakt. Oherole. Bd. ii, 1S75. 

"Allsemeine Med. Central. Zeltung. Pclirnarf 2fl, 187ft 

" Tbid. Fobmary IB. 1878. 

■' BprlJncf kiln. WoclicnaohrJtt, No. 38, 1875. 

>• Deulacbe Zeitsi^hrlft fur Prukl. Meil,, No. 13, 1876. 

■■ DautfJcUe Arcs, *. klin. Med., Bd. xvi. 
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Perhaps no better way of studying the subject can 
be found than to speak of the results of these clinicians 
collectively, reserving special mention for those whose 
papers deserve much recognition. 

Every observer who has used salicj'lic acid must 
have noted a fall of temperature of a more or less 
marked form, and they have also noted that if the drug 
be at all cumulative in its action this fall may go on 
into a subnormal temperature, and even to collapse. 
Further than this, all clinicians are in accord with a 
statement made by the writer elsewhere, viz., that the 
antipyretic power of the drug depends very largely 
upon the disease, the dose, and the severity of the 
fever. 

Typhoid and Other Low Fevees. — In such fevers 
as these there can be no doubt bnt that salicylic acid 
no longer occupies a position of much importance, and, 
indeed, it may be said that its use is hardly to be 
thought of unless under most unusual circumstances. 
The reasons for this are several, but chief among them 
is the relaxation and collapse which we clinically observe 
after the use of the drug, and the fact that we have far 
more snre, active, and agreeable measures, equally con- 
venient for use. Further than this, the writer has 
found that salicylic acid either does not lower fever at 
all, or, if it does do so, acts very suddenly and with un- 
looked-for and undesirable power. Again, the general 
experience is that the acid often sweats the patient pro- 
fusely without lowering the fever, whereas, with the 
other antipyretics, the sweat comes with the fall. All 
the evidence that we have shows that the course of 
typhoid fever is in no way shortened by the drug. 
These are the facts most generally received, but it is 
but fair to state that other opinions, even of a very 



recent date, are held by well-known men, Huchard' 
uses tLe salicylate of mikgnesium with great success in 
typhoid fever, and asserts that 45 to 90 grains in each 
twenty-four hours relieves the ataxic symptoms and 
changes the asthenia into greater strength. Jackson* 
and Kiiig^ also speak well of tlie acid under such cir- 
cumstances, and SiiUivau* regards it as very efficacious. 

In the fever of phthisis the drug has nothing to 
recommend it, and mucli to condemn its employment, 
as, for example, the profuse sweats, which become worse 
under its influence. The tendency to gastric disorder, 
always pi-esent in tuberculosis, is decidedly increased 
by its use. 

Sthenic Fevers. — Tlie oontra-indications to the use 
of salicylic acid in these affections are not so pressing 
as in tlie fevers of an asthenic tyi>e, while the sweating 
is often excessive and even weakening in its results. 
Tbe chief objection is the irritation of the gastric mu- 
cous raembrane, and the fact that we have ao many 
better remedies of the same class. 

Upon malarial fevers the drug seems to have a slight 
antiperiodic influence. 

Rhecmatiem. — Tbe employment of salicylates in 
rheumatism is both for tlieir specific influence and their 
antipyretic power, yet there are some in the profession 
who, even at tlie present day, would hnve us believe 
that such a speciQc action does not exist. There are 
others, too, who assert tiiat the severity of tlie disease, 
BO far as continuances or relapses are concerned, is not 
favorably afl'ected by tlie drug. Tims, Hood' has col- 

' Joanml de MM. de Paris, January IS. 1888. 

* Medical Ktandard. March. 1888. 

* Weekly Mi'd'cal Revien. June 30. 1888. 

* Medical Stimaanl. March. 1S88, 
•loiulDIi lAiicct, FetiTiiary. 1888. 
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lected the records of over 2000 cases of acute sthenic 
rheumatism of a typical character, more than one-half 
of which were treated by salicylates, and in the analysis 
made by him it appears that while the drug caused a 
decrease in pain and a fall of temperature, its use was 
also followed by more relapses than occur under the 
older methods of treatment, and it left the patients 
much enfeebled. It had no effect whatever over the 
cardiac lesions, and the mortality was in no way 
decreased. 



COLD BATHING. 

" From the title prescribed by the Boylston Prize 
Committee it is not to be supposed that tlie employment 
of the cold pack or bathing is to be considered in the 
treatment of fever in this essay, yet one can scarcely 
pass by this important subject without caliing attention 
to its usefulness. 

Used, as was cold bathing, many years before the use 
of antipyretic remedies in fevers, it was at one time in 
great danger of being lost sight of in the struggle for 
internal febrifuges ; yet, no one having large experience 
in hospital or private practice can think but that such 
methods are equal to or more useful than the drugs. 
Cold bathing ia a power for good before which every 
other raeasiive must stand aside. 

While such a conclusion ia generally accepted to-day 
by almost every one, we have in reality passed through a 
period in which tiie opinions of many men were greatly 
disturbed and opposed to one another, and von Ziemssen 
has recently put the opinions of ail these opposing 
factious in so concise a form that it may be permissible 
to quote him in this place. Speaking of the worth of 
antspyresia in any form, he divides the writers of the 
last twenty years into groups as follows : — 

The extreme hydriatieists, who use only the cold 
bath, and reject internal antipyretics, such as Brandt, 
Vogel, Wintemitz, and others. 

The moderate hydriatieists, who resort to lukewarm 
baths, but reject internal antipyretics, among whom may 
be named Nauuyn and others. 

Those who, according to indication, resort to moder- 
ate hydrotlierapy and to internal antipyretics, such as 
Liebermeister, Jurgenseu, and Kiess. 

(159) 



_J 



160 Fever: its Pathology and Treatment. 

Those who consider fever as a salutary and necessary 
regulator, and only resort to antipyretics when danger- 
ous symptoms arise, as Heubuer, Curschmann, and 
others. 

Those who claim that fever is a necessary phenome- 
non, and, therefore, reject all attention to antipyresis 
aud attend to diet (Glaser). 

Those who absolutely deny the influence of treat- 
ment on the mortality of fever (Port). 

Truly, it would be hard to find a set of more diverse 
and contradictory opinions in regard to so limited a 
subject ; but, fortunately, the practice of Liebermeister, 
Jurgensen, and Riess has virtually proved the value of 
cold, and it is resorted to by most of us. Those who 
have tried it rely on this method very extensively. 

A very important question arises as to the value of 
the cold pack in private practice. There can be no 
doubt of its acting very well if carefully carried out 
under such circumstances. It is certainly much the best 
remedy where trained nurses are at hand to administer 
it, but where only members of the family are to care 
for the sick man, and the doctor can only be on hand 
once in twenty-four hours, it is manifestly impossible to 
use it. Even if the bath be properly given, the ex- 
haustion produced by clumsy handling may overbalance 
all the good to be achieved. 

It has been claimed that the cold pack never results 
in cardiac failure, as does the use of antipyretics. The 
author is quite confident of the fallacy of this statement ; 
indeed, he has but recently seen such a case. The 
cold pack cannot be used any more blindly than the 
antipyretic drug, and it is probable that when this meas- 
ure is more widely emploj^ed more reports of untoward 
effects will appear in the medical magazines. 




An essay having a large and extensive bibliography 
ia almost useless unless the writer finally gives the 
results reached from his studies in so short, concise, 
and distinct a form as to enable the reader to carry 
away with him a clear conception of the ideas which 
the mass of material should be productive of in his 
thought and practice. 

From the reading of a large amount of literature on 
this subject, the writer thinks it may be stated that anti- 
pyrin stands to-day foremost in the ranks of the anti- 
pyretics, with antifebriu next, while tballin and phenace- 
tine follow, with perliaps n preference for the latter. 
These conclusions are in regard to the reduction of fever. 
In pain the arrangement should be somewhat clianged. 
Antipyrin still takes the lead, but phenacetine is quite 
as useful an analgesic asantifebrin,and seems more safe. 
Thallin possesses hardly any such power. 

In rheumatism, of course, the salicylates act better 
than the rest of tlie class of antipyretics, particularly in 
reference to the pain and the cure of the disease itself, 
but the others control the fever of rheumatism in a 
much more effective manner. 

As a general rule, marked depression and adynamia 
contra-indicate the use of all antipyretic drugs, although 
exceptions to this rule, of course, occur. 

For wide-spread application, to be put in the hands 
of the inexperienced, to be efficacious and yet quite 
harmless, cold sponging is tJie antipyretic remedy par 
excellence; but even this must be used carefully and 
with intelligent ideas of its objects and results. The 
»■ (161) 



162 Fever: its Pathology and Treatment. 

greatest enemies of antipyretic treatment are its friends, 
who, in their enthusiasm, often fail to use discretion and 
employ the measures to excess, or without regard to the 
indications really at hand. 

There can be no doubt but that antipyresis is an 
addition to our remedial measures of vast value, and 
the suffering which it relieves is one of the blessings 
which follow increased knowledge and the new era of 
therapeutical training. 
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